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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving 

method for a liquid crystal display device by which 
motion blur is prevented from occurring without causing 
increase in a circuit scale and decrease in a panel 
opening ratio. 

SOLUTION: This is a driving method for a liquid crystal 
display device, in which plural scanning lines 2 and 



plural signal lines 3 are arranged in a grid shape; one of tsj-* 
the scanning lines 2 is selected at a moment; and varies "^'-|^' 
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the state of a liquio'^ dtwstal via the signal lines 3 and " ^~ 
thereby displays an irsi^ge according to image data, and 
an image data selection period t1 set to a time shorter 
than a time necessary for scanning one of the scanning 
lines 2 and a 'black' display selection period t2 are set; 

the image is displayed according to the image data via the scanning lines 3 during the image 
selection period t1 ; and a monochrome image is displayed via the signal lines 3 during the 
'black' display period t2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Two or more scanning line and two or more signal wires are arranged in the shape of 
a lattice, and choose any one of the scanning lines concerned at a stretch. It is a drive method 
of a liquid crystal display which changes a state of a liquid crystal via a signal wire, and 
performs image display according to image data. In [ set up the 1st scan period and the 2nd 
scan period which were set as within a time / shorter than time required to scan any one of 
said the scanning lines /, and ] said 1st scan period, A drive method of a liquid crystal display 
displaying a picture according to said image data via said signal wire, and displaying a 
monochromatic picture via said signal wire in said 2nd scan period. 
[Claim 2]About the same scanning line, estrange said 1st scan period and said 2nd scan 
period in time, and they are set up, A drive method of the liquid crystal display according to 
claim 1 displaying said monochromatic picture in said 2nd scan period of a scanning line which 
a predetermined number estranged by the scanning line to a scanning line which displayed a 
picture according to said image data in said 1st scan period of a certain scanning line, and 
displayed said picture. 

[Claim 3]A drive method of the liquid crystal display according to claim 2, wherein said 
monochromatic picture is displayed on a scanning line with which a predetermined number 
continued. 

[Claim 4]A signal about a picture and a monochromatic picture according to said image data is 
outputted to said signal wire by turns, A drive method of the liquid crystal display according to 
claim 1 or 2 inverting and outputting a signal about a picture according to said image data for 
said every scan period [ the ], and inverting and outputting a signal about said monochromatic 
picture said every 2nd scan period. 

[Claim 5]A drive method of the liquid crystal display according to any one of claims 1 to 4, 
wherein said monochromatic picture is a picture of "black" color. 
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[Claim 6]While said liquid crystal is "white" displaying condition, and it is constituted so that it 
may be in "black" displaying condition gradually according to impressed electromotive force 
when not impressing said voltage, A pressure value impressed between said picture element 
electrode and said common electrode when it is arranged between a picture element electrode 
and a common electrode and a picture of "black" color is displayed in said 2nd scan period, A 
drive method of the liquid crystal display according to claim 5 considering it as size rather than 
a pressure value impressed between said picture element electrode and said common 
electrode when performing "black" display in said 1st scan period. 

[Claim 7]A drive method of the liquid crystal display according to claim 6 changing a pressure 
value impressed between said picture element electrode and said common electrode by 
making large a pressure value which fixes voltage impressed to said common electrode, and is 
impressed to said picture element electrode via said signal wire. 

[Claim 8]A drive method of the liquid crystal display according to claim 6 changing a pressure 
value impressed between said picture element electrode and said common electrode by 
changing voltage impressed to said common electrode while impressing a pressure value to 
said picture element electrode via said signal wire. 

[Claim 9]ln [ said scanning line is connected to two or more scanning line driving circuits, make 
two scanning line driving circuits where it was chosen of said two or more scanning line driving 
circuits scan a scanning line in order, and ] said 1st scan period, A drive method of the liquid 
crystal display according to claim 2 stopping one scan of said two selected scanning line 
driving circuits, and stopping a scan of another side of said two selected scanning line driving 
circuits in said 2nd scan period. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the drive method of the liquid crystal display 
which was applied to the drive method of the liquid crystal display, especially is a drive method 
of a active-matrix type liquid crystal display, and fitted animation display. 
[0002] 

[Description of the Prior ArtJRecent years, a liquid crystal display (below Liquid Crystal 
Display:.) LCD - calling -- the picture displayed by enlargement and highly minute-ization 
progressing is also spreading also through the field which treats video like the liquid crystal 
display used as TV etc. from what mainly treats a still picture like the liquid crystal display used 
for a personal computer, a word processor, etc. LCD has a thin shape compared with TV 
provided with CRT (Cathod Ray Tube). 

Since it can install without occupying a place so much, it is thought that the diffusion rate to an 
ordinary home will become high from now on. 

[00031 Drawing 20 is a figure showing an example of the composition of the conventional 
active-matrix type LCD. This LCD is provided with the 1st and 2nd glass substrates, and has 
the liquid crystal display panel part 100 which is a portion as which a picture is displayed. On 
the 1st glass substrate, the scanning line 101 of n (n is natural number) book and the signal 
wire 102 of m (m is natural number) book are arranged in the shape of a lattice, TFT(Thin Film 
Transistor) 103 which is a nonlinear element (switching element) is provided near [ each ] the 
intersection of the scanning line 101 and the signal wire 102. 

[0004]The gate electrode of TFT103 is connected to the scanning line 101, a source electrode 
is connected to the signal wire 102, and the drain electrode is connected to the picture element 
electrode 104, respectively. The 2nd glass substrate of the above is arranged at the position 
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which counters with the 1st glass substrate, and the common electrode 105 is formed in the 
whole surface on the surface of a glass substrate with transparent electrodes, such as ITO. 
And the liquid crystal is enclosed between this common electrode 105 and the picture element 
electrode 104 formed on the 1st glass substrate. 

[0005]The above-mentioned scanning line 101 and the signal wire 102 are connected to the 
scanning line driving circuit 106 and the signal line driving circuit 107, respectively. The 
scanning line driving circuit 106 drives high potential one by one to the scanning line 101 of n 
book, and makes an ON state TFT connected to each scanning line 101. In the state where 
the scanning line driving circuit 106 is scanned, when the signal line driving circuit 107 outputs 
the gradation voltage according to image data to any of the signal wire of m book they are, The 
transmission quantity of light is controlled by potential difference with the gradation voltage 
which gradation voltage was written in the picture element electrode 104 via TFT103 used as 
an ON state, and was written in the common electrode 105 set as fixed potential, and the 
picture element electrode 104, and a display is performed. Thus, the liquid crystal display 
panel part 100 drives. 

rOOOei Drawing 21 is a figure showing the waveform of the signal outputted to the scanning line 
101 and the signal wire 102 from the scanning line driving circuit 106 and the signal line driving 
circuit 107 with which the conventional liquid crystal display is provided. In drawing 21, VG1- 
VGn show the waveform of the scanning signal impressed to each scanning line 1 01 , 
respectively. As illustrated, the scanning signals VG1-VGn are signals which high potential is 
impressed only to the one scanning line 101 at a stretch, and are outputted one by one to the 
scanning line 101 of n book. VD shows the waveform of the signal outputted to one certain 
signal wire 102, and Vcom shows the waveform of the signal impressed to the common 
electrode 105. In the example shown in drawing 21 , the signal VD is a signal with which signal 
strength changes according to each image data, and the signal Vcom is a signal which has a 
fixed value and does not change temporally. 

[0007]ln this liquid crystal display, in order to prevent degradation of a liquid crystal, it is 
common to control so that what is called an alternating current drive is performed and the 
voltage of a dc component is not impressed to a liquid crystal for a long time. As an example of 
a method which performs an alternating current drive, voltage impressed to the common 
electrode 105 is fixed, and there is a method of impressing the signal level of straight polarity 
and negative polarity to the picture element electrode 104 by turns. 

[0008]When video is displayed in this LCD, under the present circumstances, the problem of 
causing image quality deterioration, such as a residual image phenomenon, arises. Since this 
cause has the slow speed of response of a liquid crystal material, if a gradation change breaks 
out, it cannot follow in footsteps of a gradation change in 1 field period, but since it thought for 
requiring a number field period and carrying out an accumulation response, research of the 
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liquid crystal material of various high speed responses as a policy which solves this problem, 
etc. is advanced. 

[0009]However, problems, such as the above-mentioned residual image phenomenon, do not 
have a cause only in the speed of response of a liquid crystal. The report of originating in the 
method of presentation of LCD is made from NHK Science & Technical Research Laboratories 
etc. (for example, 1999 Institute of Electronics, Information and Communication Engineers 
synthesis convention and SC-8-1 and pp.207-208 grade should be referred to). Hereafter, the 
drive method of CRT and the drive method of LCD are compared and explained about the 
problem of the method of presentation of LCD. 

[00 101 Drawing 22 is a figure showing the comparison result of the time response of the display 
light of CRT and LCD about a certain pixel. 

(a) is a figure showing the time response of CRT, and (b) is a figure showing the time response 
of LCD. 

. As shown in drawing 22 (a), only in for several milliseconds, CRT emits light from the time of 
an electron beam being equivalent to the fluorescent substance of a tubular surface. LCD 
shown in drawing 22 (b) to so to speal< being an impulse type display is what is called a held 
type display holding 1 field time indicator light from the time of the writing of the data to a pixel 
finishing to the next writing. 

[001 1]When displaying video by CRT and LCD which have this characteristic, the display 
shown in drawing 23 is performed. Drawing 23 is a figure showing the display example, of the 
picture at the time of displaying video by CRT and LCD. 

(a) is a figure showing the display example of CRT, and (b) is a figure showing the display 
example of LCD. 

As shown in drawing 23 (a) and drawing 23 (b) now, the case where a circular display thing 
moves to the x direction in a figure is considered. In this case, as shown in drawing 23 (a), until 
just before CRT which is an impulse type display newly writes in to a display thing being 
momentarily displayed on the position corresponding to time by LCD which is a held type 
display, the picture in front of 1 field will remain. 

[0012]When human being looks at the video displayed as shown in drawing 23 , the video will 
be recognized visually as shown in drawing 24 . Drawing 24 is a figure for explaining the picture 
recognized visually by human being, when displaying video by CRT and LCD. 
In the case of CRT, (b) of (a) is a case of LCD. 

As shown in drawing 24 (a), when an animation is displayed by CRT of an impulse type 
display, it will not recognize visually, if the picture displayed at a certain time laps with the 
picture before that and is displayed. However, if an animation is displayed by LCD of a held 
type display, it will lap, the picture shown by the visual time quadrature effect etc. now and the 
picture displayed before will be recognized visually, and the problem of motion dotage will 
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arise. 
[0013] 

[Problem(s) to be Solved by the lnvention]By the way, some remedies are shown to the 
problem produced when displaying video by LCD mentioned above. One of them is the 
method (severalX scanning procedure) of newly writing in a picture between each field and 
decreasing motion dotage, by scanning a scanning line by severalX. However, since the 
severalX scanning procedure newly needs to make the picture inserted between the problem 
that frequency becomes high, and the field and the field, there is a problem that circuit 
structure will increase. 

[0014]Other remedies are the methods (the shutter method) of forming a shutter into the 
optical path of a display and shortening hold time. This method is a method of canrying out the 
flash plate of the back light, moving for example, by intercepting light during a number of 
percent of 1 field periods in the case of transmission type LCD, and preventing dotage. The 
method of inserting a black image between each image data as a shutter is proposed (for 
example, it is JP, 10-831 69,A etc.). 

f0015] Drawina 25 is a figure explaining how to insert a black image, to move between each 
image data, and to prevent dotage. As the foundations of this method impress the prescribed 
voltage which becomes a black display at a horizontal blanking period as shown in drawing 25 
(a) to a liquid crystal, they move, and they prevent dotage. That is, after displaying the picture 
of the 1 field, the black display of the whole screen is performed and the picture of the next 
field is displayed. However, since display time differs in the perpendicular direction of the liquid 
crystal display panel part 100 when it expresses as this method, the problem that luminance 
difference arises by the place of the liquid crystal display panel part 100 as shown in the 
example of a panel display in drawing 25 (c) arises. 

[0016]The method of suppressing generating of this luminance difference is proposed by JP,9- 
127917,A, JP,10-6281 1,A, JP,1 1-30789,A, etc. Drawing 26 is a figure showing the composition 
of the liquid crystal display which solves the problem produced by the method shown in 
drawing 25 (a). This composition is proposed by above-mentioned JP,9-127917,A. The same 
numerals are given to the same member as the conventional liquid crystal display shown in 
drawing 20 . 

[0017] Drawing 26 , The scanning line driving circuit 124 for driving the black signal feed zone 
120, the black signal supply line 121, the scanning line 122 for black signal supply, TFT123 for 
black signal supply, and the scanning line 122 for black signal supply to the conventional 
circuitry shown in drawing 20 is newly formed as a circuit for "black" display writing. The gate 
electrode of above-mentioned TFT123 for black signal supply is connected to the scanning line 
122 for black signal supply, the source electrode of TFT123 for black signal supply is 
connected to the black signal supply line 121, and the drain electrode is connected to the drain 
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electrode and the picture element electrode 104 of TFT103. respectively. 
[0018]ln the liquid crystal display in the above-mentioned composition, the voltage according to 
"black" display is impressed to the picture element electrode 104 in 1 field, and the voltage 
according to image data is impressed to the picture element electrode 104 after that. By driving 
in this way, it will be reset for every scanning line like the example of a panel display shown in 
drawing 25 (b). That is, after displaying the picture of a stroke region, generating of the 
luminance difference by putting in a black picture is lost like the example of a panel display 
shown in drawing 25 (d) by resetting per scanning line rather than resetting by making the 
whole screen "black" display. 

[0019]Thus, in the circuit shown in drawing 26 , while aiming at reduction of motion dotage, 
have lost generating of the luminance difference in a screen, but. Since the black signal feed 
zone 120, the black signal supply line 121. the scanning line 122 for black signal supply. 
TFT123 for black signal supply, and the scanning line driving circuit 124 are needed in this 
composition in addition to the composition of the conventional liquid crystal display shown in 
drawing 20 , While circuitry increased, there was a problem of causing decline in the rate of a 
panel opening, etc. 

[0020]ln light of the above-mentioned circumstances, this invention is a thing. 

The purpose is to provide the drive method of the liquid crystal display which is moved without 

causing decline in increase and the rate of a panel opening, and dotage does not produce. 

[0021] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, as for this 
invention, two or more scanning line and two or more signal wires are arranged in the shape of 
a lattice, It is a drive method of a liquid crystal display which chooses any one of the scanning 
lines concerned at a stretch, changes a state of a liquid crystal via a signal wire, and performs 
image display according to image data, In [ set up the 1st scan period and the 2nd scan period 
which were set as within a time / shorter than time required to scan any one of said the 
scanning lines /, and ] said 1st scan period. It is characterized by displaying a picture 
according to said image data via said signal wire, and displaying a monochromatic picture via 
said signal wire in said 2nd scan period. About the same scanning line, this invention 
estranges said 1st scan period and said 2nd scan period in time, and is set up, it is 
characterized by displaying said monochromatic picture in said 2nd scan period of a scanning 
line which a predetermined number estranged by the scanning line to a scanning line which 
displayed a picture according to said image data in said 1st scan period of a certain scanning 
line, and displayed said picture. This invention is characterized by displaying said 
monochromatic picture on a scanning line with which a predetermined number continued. As 
for this invention, a signal about a picture according to said image data and a monochromatic 
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picture is outputted to said signal wire by turns, It is characterized by inverting and outputting a 
signal about a picture according to said image data for said every scan period [ the ], and 
inverting and outputting a signal about said monochromatic picture said every 2nd scan period. 
This invention is characterized by said monochromatic picture being a picture of "black" color. 
While it is "white" displaying condition, and said liquid crystal is constituted so that it may be in 
"black" displaying condition gradually according to impressed electromotive force when it does 
not impress said voltage, this invention, A pressure value impressed between said picture 
element electrode and said common electrode when it is arranged between a picture element 
electrode and a common electrode and a picture of "black" color is displayed in said 2nd scan 
period, When perfomiing "black" display in said 1st scan period, it is characterized by 
considering it as size rather than a pressure value impressed between said picture element 
electrode and said common electrode. A pressure value impressed between said picture 
element electrode and said common electrode fixes voltage impressed to said common 
electrode, and this invention is characterized by changing by making large a pressure value 
impressed to said picture element electrode via said signal wire. This invention is 
characterized by changing by changing voltage impressed to said common electrode while a 
pressure value impressed between said picture element electrode and said common electrode 
impresses a pressure value to said picture element electrode via said signal wire. Said 
scanning line is connected to two or more scanning line driving circuits, and this invention 
makes two scanning line driving circuits where it was chosen of said two or more scanning line 
driving circuits scan a scanning line in order, In said 1st scan period, it is characterized by 
stopping one scan of said two selected scanning line driving circuits, and stopping a scan of 
another side of said two selected scanning line driving circuits in said 2nd scan period. 
[0022] 

[Embodiment of the lnvention]Hereafter, with reference to drawings, the drive method of the 
liquid crystal display by the embodiment of this invention is explained in detail. 
[A 1st embodiment] Drawing 1 is a figure for explaining the drive method by the composition of 
a liquid crystal display and a 1st embodiment of this invention to which the drive method by a 
1st embodiment of this invention is applied. In this embodiment, the image quality at the time 
of animation display is raised with devising the driving signal waveform impressed to each 
electrode, without changing the structure of the liquid crystal display panel part 1 with the 
conventional structure. 

[0023]That is, in this embodiment, like the conventional liquid crystal display shown in drawing 
20, it has the 1st and 2nd glass substrates, and has the liquid crystal display panel part 1 
which is a portion as which a picture is displayed. On the 1st glass substrate, the scanning line 
2 of n (n is natural number) book and the signal wire 3 of m (m is natural number) book are 
arranged in the shape of a lattice, and TFT(Thin Film Transistor)4 which is a nonlinear element 
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(switching element) is provided near [ each ] the intersection of the scanning line 2 and the 
signal wire 3. 

[0024]The gate electrode of TFT4 is connected to the scanning line 2. a source electrode is 
connected to the signal wire 3. and the drain electrode is connected to the picture element 
electrode 5, respectively. The 2nd glass substrate of the above is arranged at the position 
which counters with the 1st glass substrate, and the common electrode 6 Is formed in the 
whole surface on the surface of a glass substrate with transparent electrodes, such as ITO. 
And the liquid crystal is enclosed between this common electrode 6 and the picture element 
electrode 5 formed on the 1st glass substrate. 

[0025]The scanning signal to which the numerals VG1-VGn in drawing 1 w ere given is 
impressed to the above-mentioned scanning line 2, and the signal according to the image data 
to which the numerals VD in drawing 1 were given is impressed to the signal wire 3. As shown 
in drawing 1 . here the scanning signal supplied to each scanning line 2, It has two scanning 
line selection periods of the selection period t1 for image data for writing the gradation voltage 
according to image data in the picture element electrode 5, and the selection period t2 for 
"black" display for writing the voltage according to "black" display in the picture element 
electrode 5 in 1 field. In this embodiment, in order to emphasize contrast "black", the display is 
performed, but other colors may be sufficient. The gradation voltage according to image data 
and the voltage according to "black" display are outputted to each signal wire 3 by turns. 
[0026]The selection period t2 for "black" display which is the feature of this embodiment 
performs "black" display to the scanning line 2 under the multi-line of the scanning line 2 of the 
conventional scanning line selection period tS with which it is mostly considered as 1/2 period, 
and the selection period t1 for image data is chosen, or on a multi-line, as shown in drawing 1 . 
The voltage according to "black" display is impressed to the signal wire 3 in the selection 
period t2 for "black" display, and what is called reset driving to which a black picture is 
displayed and the liquid crystal capacity 7 carries out "black" display for every scanning line is 
made. 

[0027]Next, operation of the liquid crystal display by a 1st embodiment of this invention in the 
above-mentioned composition is explained in detail. In the following explanation, two or more 
scanning line 2 each is distinguished using the numerals Gl-Gn in a figure, and signal wire 3 
each is distinguished using the numerals Dl-Dm. Suppose that the display of image data is 
performed in order of the scanning line G1, G2, and ~, and "black" display is performed now 
from the scanning line Gj of j Q natural number : 1<j<=n) flat knot. 

[0028]First, the scanning line G1 is chosen as the selection period t1 for image data, and the 
gradation voltage according to image data is impressed to the signal wire D1 in this state. 
TFT4 connected to the scanning line G1 will be turned on, and the display of the liquid crystal 
capacity 7 will be the display according to image data. Next, the scanning line Gj is chosen as 
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the selection period t2 for "black" display, and the voltage according to "black" display is 
impressed to the signal wire 3 in this state. If this voltage is impressed, TFT4 connected to the 
scanning line Gj will be in an ON state, and the liquid crystal capacity 7 will serve as "black" 
display. 

[0029]Progress of the selection period t2 for "black" display of the scanning line Gj will make 
the same operation as the case where scanning line Gj+1 was scanned and the next of the 
scanning line G2 with which the same operation as the case where the scanning line G2 was 
scanned and the scanning line G1 is scanned next is made scans the scanning line Gj. The 
scanning line 2 is chosen in order of scanning line G3, Gj+2, and - similarly hereafter. By 
taking such a drive method, as shown in drawing 2 , a band-like black picture viewing area is 
displayed on the liquid crystal display panel part 1. 

[0030] Drawing 2 is a figure showing the display information displayed on the liquid crystal 
display panel part 1 In instant, when the drive method of the liquid crystal display by a 1st 
embodiment of this invention is used. As shown in drawing 2 , when [ of the liquid crystal 
display panel part 1 ] mostly set as the center section, one screen usually comprises three 
viewing areas with image display region A3 for the selection period t2 for "black" display with 
the image display region A1 and "black" screen display region A2. As time passes "black" 
screen display region A2, If it moves in the direction to which the numerals 01 in drawing 2 
were given and "black" screen display region A2 reaches the lowermost end of the liquid 
crystal display panel part 1 , It moves to the Mogami end of the liquid crystal display panel part 
1 , and while the area which "black" screen display region A2 in a lowermost end occupies 
decreases, and the area which "black" screen display region A2 in the Mogami end occupies 
increases, It moves In the direction to which the numerals D1 in a figure were given in a part of 
"black" screen display region A2. 

[0031]Thus, the drive method of the liquid crystal device by this embodiment prevents the 
motion dotage at the time of animation display. The internal of the scanning line chosen in the 
selection period t2 for "black" display and the scanning line chosen in the selection period for 
image data serves as "black" screen display region A2. In one screen, the rate that "black" 
screen display region A2 occupies is carried out to such an extent that the motion dotage at 
the time of animation display is not checked. In the drive method of this embodiment, like the 
image display region A1 and A3, the scanning line 2 of every one line will scroll, and "black" 
screen display region A2 does not usually cause the luminance difference by the place of a 
display screen. 

[0032]ln the drive method by a 1st embodiment of this invention explained above, although the 
case where the selection period t2 for "black" display was set up after the selection period t1 
for image data was explained, even if it sets up in order of the selection period t2 for "black" 
display, and the selection period t1 for image data, the same effect is acquired. 
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[0033]Next, the polarity-reversals method of the signal outputted to the signal wire 3 is 
explained. In order to prevent the voltage of a dc component from being impressed to the liquid 
crystal capacity 7 for a long time, what is called an alternating current drive that impresses the 
voltage of straight polarity and negative polarity by turns from the former is made. As 
mentioned above, in this embodiment, the signal VD outputted to the signal wire 3 outputs the 
gradation voltage according to image data, and the voltage according to "black" display by 
turns. Here, the case where it has a voltage-transmissivity characteristic as the liquid crystal 
provided In the liquid crystal display panel part 1 indicated to be to drawing 3 is considered. 
Drawing 3 is a figure showing the voltage-transmissivity characteristic of a no Moray white's 
so-called liquid crystal. If It becomes more than the value whose transmissivity of a liquid 
crystal is about 100% and which has a pressure value impressed when the pressure value 
impressed to a liquid crystal is 0 [V], as shown in drawing 3 , transmissivity will decrease 
rapidly, and when a pressure value is further made high, it stops almost penetrating light. 
[0034]lf polarity is reversed for every output of the signal wire 3 like before when the liquid 
crystal which has the characteristic shown In drawing 3 is used, "The gradation voltage 
according to the image data of straight polarity", "the voltage according to "black" display of 
negative polarity", "The gradation voltage according to the image data of straight polarity", "the 
voltage according to "black" display of negative polarity", Since [ of ~ (or "the gradation voltage 
according to the image data of negative polarity", "the voltage according to "black" display of 
straight polarity", "the gradation voltage according to the image data of negative polarity", 
"voltage according to "black" display of straight polarity", ~) ] voltage is outputted to the signal 
wire 3 in order. The voltage according to "black" display which Is maximum gradation voltage 
always serves as like-pole nature, and a dc component will be impressed to the liquid crystal 
capacity 7. 

[0035]ln this embodiment, In order to cancel the above-mentioned fault, polarity reversals are 
performed individually, respectively and the gradation voltage according to image data and the 
voltage according to "black" display are outputted to the signal wire 3. Drawing 4 is a figure 
showing an example of the polarity reversals of the gradation voltage in the drive method of 
this embodiment. In drawing 4 , only scanning signal VG1 in drawing 1 and the scanning signal 
VGj are illustrated as a scanning signal, and the time relation of these scanning signals and 
the signal outputted to the signal wire 3 is illustrated. 

[0036]For example, As shown in the signal VD In drawing 4 , the signal of "gradation voltage 
according to image data of straight polarity" V1 , "voltage according to "black" display of straight 
polarity" V2, "gradation voltage according to image data of negative polarity" V3, "voltage 
according to "black" display of negative polarity" V4, and ~ which changes In order. The 
voltage of a dc component is prevented from being Impressed to the liquid crystal capacity 7 
for a long time by outputting to the signal wire 3. Next, its attention is paid to the polarity of the 
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voltage impressed for every pixel. Drawing 5 Is a figure showing tlie polarity for every pixel In 
simple, when the signal VD shown in drawing 4 is Impressed to the signal wire 3. As shown in 
drawing 5 , In each pixel, it comes to cancel the impressed electromotive force of a dc 
component in the 2 fields. 

[0037]The polarity-reversals method may be outputted to a signal wire in order of "the 
gradation voltage according to the image data of straight polarity", "the voltage according to 
"black" display of negative polarity", "the gradation voltage according to the Image data of 
negative polarity", "the voltage according to "blacl<" display of straight polarity", and -. In 
explanation of drawing 4 , although the case where the voltage Vcom impressed to the 
common electrode 6 was constant was explained, as shown in drawing 6 , the alternating 
current drive of the voltage Vcom may be carried out. It is because the voltage on which the 
reason is impressed to the liquid crystal capacity 7 becomes settled with a difference with the 
gradation voltage according to the image data written in via the common electrode 6 and the 
signal wire 3, or the voltage according to "black" display. Drawing 6 is a figure explaining the 
operation in the case of carrying out the alternating current drive of the voltage Vcom 
impressed to the common electrode 6. In this case, the voltage impressed to the liquid crystal 
capacity 7 as mentioned above, Since it becomes settled with a difference with the gradation 
voltage according to the image data written in via the common electrode 6 and the signal wire 
3, or the voltage according to "black" display, the low voltage may be sufficient as the voltage 
written in via the signal wire 3 by carrying out the alternating current drive of the voltage Vcom. 
In this drive method, the voltage Vcom is reversed every 2 of the selection period t1 for image 
data, and the selection period t2 for "black" display selection periods. Scanning signal VG1 in 
drawing 4 and drawing 6 and the timing waveform of VGj are illustrated about the case where 
the field of the half of the liquid crystal display panel part 1 sets it as a black picture viewing 
area as an example. 

[0038]Although the case where the liquid crystal display panel part 1 is provided with a no 
Moray white's liquid crystal has been explained in an above embodiment. When not 
impressing voltage to a liquid crystal, it is "black" displaying condition, and an effect with the 
same said of the case where it comprises what is called no Moray black that will be in "white" 
displaying condition gradually according to impressed electromotive force is acquired. As 
explained above, the drive method by a 1st embodiment of this invention realizes animation 
display without image quality deterioration, without changing the liquid crystal display panel 
part 1 with the conventional composition. Therefore, it can move without causing increase of 
circuit structure, and decline in the rate of a panel opening, and dotage can be prevented. 
[0039][A 2nd embodiment] Next, the drive method of the liquid crystal display by a 2nd 
embodiment of this invention is explained in detail. Drawing 7 is a figure for explaining the 
drive method of the liquid crystal display by a 2nd embodiment of this invention. As shown in 
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drawing 7 , in this embodiment, are inverting and driving gradation voltage like the drive method 
shown in drawing 4 , but. It differs in that it is highly set as the selection period t2 for "black" 
display compared with the pressure value in case the gradation voltage according to the image 
data by which the value of the voltage according to "black" display supplied to the signal wire 3 
is supplied to the signal wire 3 at the selection period t1 for image data is "black" display. That 
is, in this embodiment, even if it is a case where the same "black" is displayed, the direction of 
the value of the voltage according to "black" display for which the voltage impressed to a liquid 
crystal is supplied to the signal wire 3 at the selection period t2 for "black" display is set up 
highly. The liquid crystal display in which this embodiment is applied Is a liquid crystal display 
of composition of having been shown in drawing 1 . 

[0040]This drive method is effective to set up "black" screen display region A2 shown in 
drawing 2 few. Because, it is because it is possible not to be thoroughly indicated by "black" in 
liquid crystals, such as a TN mode with slow speed of response, since the time from the 
selection period t2 for "black" display to the selection period t1 for image data becomes short 
when setting up "black" screen display region A2 few. 

[0041]Speed T^^ the speed of response of a liquid crystal generally rises **on** by the electric 

field to which the liquid crystal element was impressed, When an electric field is made into 
zero, it is decided by speed T^^^ which returns to the original state with the power between 

each molecule, and speed T and T „ are expressed with the following (1 ) types and (2) 

on ott 

types, respectively. 

T =etad^/(deltaepsilonV-K pi^) ( 1 ) 

on 

T^^=etad2/(Kpi2) (2) 

[0042]Here, K is a constant expressed with K=K^+ (K3-2K ^, when emission of a liquid crystal, 

torsion, and the elastic coefficient to bend are made into K^, K^, and K^, respectively. As for 

the dielectric constant difference of the dielectric constant of the major axis direction of a liquid 
crystal element, and the dielectric constant of the direction of a minor axis, and eta, the 
thickness of a liquid crystal cell and V of the torsion viscosity of a liquid crystal element and d 
are [ deltaepsilon ] impressed electromotive force. 

[0043]As shown in the above-mentioned (1) formula, the speed at which a liquid crystal 
element rises, so that impressed electromotive force is large becomes quick. The liquid crystal 
with which the liquid crystal display panel part 1 in this embodiment is provided is a no Moray 
white, and has the characteristic shown in drawing 8 . Drawing 8 is a figure showing the 
voltage-transmissivity characteristic of the liquid crystal with which the liquid crystal display by 
a 2nd embodiment of this invention is provided. It is a pressure value in case the gradation 
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voltage according to the image data by which pressure value VB^ is supplied into drawing 8 to 

the signal wire 3 at the selection period t1 for image data is "black" display, Pressure value 
VB is a value of the voltage according to "black" display supplied to the signal wire 3 at the 

selection period t2 for "black" display. Thus, it is set up more highly than pressure value VB^ in 

case the gradation voltage according to the image data by which value VB2 of voltage 

according to "black" display supplied to the signal wire 3 at the selection period t2 for "black" 
display is supplied to the signal wire 3 at the selection period t1 for image data is "black" 
display. Even if it is a case where "black" screen display region A2 shown in drawing 2 by 
setting up in this way is set up few, speed of response of a liquid crystal can be made quick, 
and it becomes possible to use "black" display thoroughly as a result. 
[0044]The value of the view in this embodiment, and the voltage according to "black" display 
which is got blocked and supplied to the signal wire 3 at the selection period t2 for "black" 
display, The view of setting up highly compared with a pressure value in case the gradation 
voltage according to the image data supplied to the signal wire 3 at the selection period t1 for 
image data is "black" display can be applied also when carrying out the alternating current 
drive of the common electrode 6 shown in drawing 6 . The value of the voltage according to 
"black" display which drawing 9 carries out the alternating current drive of the voltage Vcom 
impressed to the common electrode 6, and is supplied to the signal wire 3 at the selection 
period t2 for "black" display. It is a figure explaining the operation in the case of setting up 
highly compared with a pressure value in case the gradation voltage according to the image 
data supplied to the signal wire 3 at the selection period t1 for image data is "black" display. If 
drawing 9 is compared with drawing 6 , the voltage Vcom impressed to the common electrode 
6 is driven with the same pressure value, but the value of the signal VD supplied to the signal 
wire 3 is larger than the value of the signal VD shown in drawing 6 . However, when the value 
of the signal VD shown in the value and drawing 7 of the signal VD shown in drawing 9 is 
compared, a small value may be sufficient as the direction of the value of the signal VD shown 
in drawing 9 . 

[0045][A 3rd embodiment] Next, the drive method of the liquid crystal display by a 3rd 
embodiment of this invention is explained in detail. Drawing 10 is a figure for explaining the 
drive method of the liquid crystal display by a 3rd embodiment of this invention. A 3rd 
embodiment of this invention is also related with what cancels the problem mentioned above. 
I.e., the problem at the time of setting up "black" screen display region A2 in drawing 2 few. 
The liquid crystal display panel part 1 of this embodiment is the same composition as the liquid 
crystal display panel part 1 shown in drawing 1 , and has a no Moray white's liquid crystal. 
[0046]As shown in drawing 10 , the drive method of this embodiment is performing the 
alternating current drive by driving the voltage Vcom like the drive method shown in drawing 9 . 
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However, in the drive method shown in drawing 9 . although the value of the voltage Vcom 
supplied to the common electrode 6 in the selection period t1 for image data and the value of 
the voltage Vcom supplied to the common electrode 6 in the selection period t2 for "black" 
display are the same. The drive method in this embodiment shown in drawing 10 is fluctuating 
the value of the voltage Vcom supplied to the common electrode 6 in the selection period t1 for 
image data, and the value of the voltage Vcom supplied to the common electrode 6 in the 
selection period t2 for "black" display. In drawing 10 . the value of the voltage according to 
"black" display supplied to the signal wire 3 at the selection period t2 for "black" display and 
the pressure value in case the gradation voltage according to the image data supplied to the 
signal wire 3 at the selection period t1 for image data is "black" display are set as the same 
value. 

[0047]That is, the difference between the drive method shown in drawing 10 and the drive 
method shown in drawing 9 is changing the pressure value supplied to the common electrode 
6 in drawing 10 to changing the pressure value supplied to the signal wire 3 in drawing 9 . The 
same effect as the drive method shown in ****7 and drawing 9 is acquired by driving with such 
a drive method. Scanning signal VG1 in drawing 7 , drawing 9 , and drawing 10 and the timing 
waveform of VGj are shown about the case where the field of the half of the liquid crystal 
display panel part 1 is a black picture viewing area as an example. 
[0048][A 4th embodiment] Next, the drive method of the liquid crystal display by a 4th 
embodiment of this invention is explained in detail. Drawing 1 1 is a figure showing the 
composition of the liquid crystal display in which the drive method of the liquid crystal display 
by a 4th embodiment of this invention is applied. Like the liquid crystal display in which the 
drive method by a 1st embodiment of this invention shown in drawing 1 is applied, the liquid 
crystal display in which the drive method of the liquid crystal display by a 4th embodiment of 
this invention is applied is provided with the 1st and 2nd glass substrates, and has the liquid 
crystal display panel part 1 which is a portion as which a picture is displayed. On the 1st glass 
substrate, the scanning line 2 of n (n is natural number) book and the signal wire 3 of m (m is 
natural number) book are arranged in the shape of a lattice, and TFT4 which is a nonlinear 
element (switching element) is provided near [ each ] the intersection of the scanning line 2 
and the signal wire 3. 

[0049]The gate electrode of TFT4 is connected to the scanning line 2, a source electrode is 
connected to the signal wire 3, and the drain electrode is connected to the picture element 
electrode 5, respectively. The 2nd glass substrate of the above is arranged at the position 
which counters with the 1st glass substrate, and the common electrode 6 is formed in the 
whole surface on the surface of a glass substrate with transparent electrodes, such as ITO. 
And the liquid crystal is enclosed between this common electrode 6 and the picture element 
electrode 5 formed on the 1 st glass substrate. 
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[0050]The above-mentioned scanning line 2 is connected to tlie different scanning line driving 
circuits 11-14 according to the position arranged at the liquid crystal display panel part 1. That 
is. the n/4 scanning lines 2 are connected to the scanning line driving circuit 1 1 from on the 
liquid crystal display panel part 1, The following n/4 scanning lines 2 are connected to the 
scanning line driving circuit 12, the following n/4 scanning lines 2 are connected to the 
scanning line driving circuit 13, and the n/4 scanning lines 2 of the last are connected to the 
scanning line driving circuit 14. While the scanning start pulses STV1-STV4 are supplied to the 
scanning line driving circuits 11-14, respectively, scanning clock VCLK is inputted. The output 
control signal OE is inputted into the scanning line driving circuits 11 and 12, and the signal 
which reversed the output control signal OE by the inverter circuits 15 and 16 is inputted into 
the scanning line driving circuits 13 and 14. The signal which reversed the output control signal 
OE on account of declared in this specification is indicated to be output control signal 0E-. 
[0051 ]lf the scanning start pulses STV1-STV4 are signals by which 2 pulse inputs are 
respectively carried out per 1 field and the scanning start pulses STV1-STV4 are inputted. The 
scanning line driving circuits 11-14 perform sequential scanning synchronizing with scanning 
clock VCLK inputted from the scanning line 2 located in the liquid crystal display panel part 1 
upper part closely among the scanning lines 2 connected. The output control signal OE is a 
signal controlled so that the scanning line driving circuits 1 1-14 do not scan the scanning line 
2. The signal wire 3 is connected to the signal line driving circuit 20, and signal start pulse 
STH, the data input clock HCLK, output control signal STB, the data data, the standard floor 
tone voltage V0-V9, and the polarity-reversals control signal POL are inputted into the signal 
line driving circuit 20. Based on these signals, the signal line driving circuit 20 generates the 
signal VD, and outputs it to each signal wire 3. The polarity of the voltage outputted to the 
signal wire 3 based on the polarity-reversals control signal POL is controlled reversed for every 
two outputs. Direct current voltage is prevented from being impressed to a liquid crystal by 
inverting in this way. 

[00521 Drawing 12 is a timing chart of the signal which spreads the liquid crystal display in 
which the drive method of the liquid crystal display in a 4th embodiment of this invention is 
applied. As shown in drawing 12 , scanning start pulse STV1 inputted into the scanning line 
driving circuits 1 1 and 13 and STV3 are pulse signals in phase. It is the signal with which the 
cycle of scanning start pulse STV2 inputted into the scanning line driving circuits 12 and 14 
and STV4 was the same as the cycle of scanning start pulse STV1 and STV3, and the phase 
shifted to scanning start pulse STV1 and STV3 only in the half cycle. 

[0053]Scanning clock VCLK supplied to the scanning line driving circuits 11-14 is a clock which 
has a cycle of the half of the cycle of the conventional scanning clock. In this embodiment, it 
has two scanning line selection periods of the selection period t1 for image data for writing the 
gradation voltage according to image data in the picture element electrode 5, and the selection 
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period t2 for "black" display for writing the voltage according to "black" display in the picture 
element electrode 5 in 1 field. 

[0054]The scanning signals VG1-VGn in drawing 12 are signals supplied to the scanning lines 
of each to which the numerals G1 - the numerals Gn in drawing 1 1 w ere given. In this 
embodiment, from the scanning line 2 to which the numerals G1 in drawing 1 1 w ere given, the 
gradation voltage according to image data is written in order, and the voltage according to 
"black" display is arranged in the center section of the liquid crystal display panel part 1, and is 
written in sequentially from the scanning line 2 with which numerals Gn / 2+1 were attached in 
drawing 1 1 . The voltage according to "black" display is impressed to the signal wire 3 in the 
selection period t2 for "black" display, and what is called reset driving to which a black picture 
is displayed and the liquid crystal capacity 7 canries out "black" display for every scanning line 
is made. In this embodiment, in order to emphasize contrast "black", the display is performed, 
but other colors may be sufficient. The gradation voltage according to image data and the 
voltage according to "black" display are outputted to each signal wire 3 by turns. 
[0055]Next, operation of the liquid crystal display shown in drawing 1 1 is explained in detail. 
First, if scanning start pulse STV1 and STV3 are inputted into the scanning line driving circuit 
11 and the scanning line driving circuit 13, the scanning line driving circuit 11 will scan the 
scanning line 2 to which the numerals G1 in drawing 1 1 were given, and the scanning line 
driving circuit 13 will start the scan of the scanning line 2 to which numerals Gn / 2+1 in 
drawing 1 1 were given. However, since output control signal OE- which the output control 
signal OE inputted into the scanning line driving circuit 11 is a low level, and is inputted into the 
scanning line driving circuit 13 is high-level if drawing 12 is referred to, only the scanning line 2 
to which the numerals G1 were given actually is scanned. During the selection period t1 for 
image data when the scanning line 2 to which the numerals G1 were given is scanned, the 
signal line driving circuit 20 writes the gradation voltage according to image data in the picture 
element electrode 5 via TFT4 connected to the scanning line 2 to which the numerals G1 were 
given. 

[0056]After the selection period t1 for image data expires, it shifts to the selection period t2 for 
"black" display, the output control signal OE inputted into the scanning line driving circuit 11 
becomes high-level, and output control signal OE- inputted into the scanning line driving circuit 
13 is set to a low level. Therefore, in the selection period t2 for "black" display, it will be in the 
state where only the scanning line 2 to which numerals Gn / 2+1 were given is scanned. In the 
selection period t2 for "black" display when the scanning line 2 to which numerals Gn / 2+1 
were given is scanned, the signal line driving circuit 20 writes the voltage according to "black" 
display in the picture element electrode 5 via TFT4 connected to the scanning line 2 to which 
numerals Gn / 2+1 were given. Next, the scanning line driving circuit 11 scans the scanning 
line 2 to which the numerals G2 in drawing 1 1 w ere given, and the scanning line driving circuit 
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13 scans the scanning line 2 to which numerals Gn in drawing 11 / 2+2 were given, and 
repeats the operation mentioned above. 

[0057]After finishing a scan to all the connected scanning lines 2, the scanning line driving 
circuit 11 and the scanning line driving circuit 13, Scanning start pulse STV2 and STV4 are 
inputted into the scanning line driving circuit 12 and the scanning line driving circuit 14, the 
scanning line driving circuit 12 scans the scanning line 2 to which numerals Gn in drawing 1 1 / 
4+1 were given, and the scanning line driving circuit 14 scans the scanning line 2 to which 
numerals G3in drawing 1 1 n/4+1 were given. In this case, the output control signal OE inputted 
into the scanning line driving circuit 12 is set to a low level, and output control signal OE- 
inputted into the scanning line driving circuit 14 becomes high-level. Therefore, the scanning 
line 2 to which numerals Gn / 4+1 were given actually is scanned. During the selection period 
t1 for image data when the scanning line 2 to which numerals Gn / 4+1 were given is scanned, 
the signal line driving circuit 20 writes the gradation voltage according to image data in the 
picture element electrode 5 via TFT4 connected to the scanning line 2 to which numerals Gn / 
4+1 were given. 

[0058]After the selection period t1 for image data expires, it shifts to the selection period t2 for 
"black" display, the output control signal OE inputted into the scanning line driving circuit 1 1 
becomes high-level, and output control signal OE- inputted Into the scanning line driving circuit 
13 is set to a low level. Therefore, in the selection period t2 for "black" display, it will be in the 
state where only the scanning line 2 to which numerals G3n/4+1 were given is scanned. In the 
selection period t2 for "black" display when the scanning line 2 to which numerals G3n/4+1 
were given is scanned, the signal line driving circuit 20 writes the voltage according to "black" 
display in the picture element electrode 5 via TFT4 connected to the scanning line 2 to which 
numerals G3n/4+1 were given. Next, the scanning line driving circuit 12 scans the scanning 
line 2 to which numerals Gn in drawing 1 1 / 4+2 were given, and the scanning line driving 
circuit 14 scans the scanning line 2 to which numerals G3in drawing 11 n/4+2 were given, and 
repeats the operation mentioned above. 

[0059]After finishing a scan to all the connected scanning lines 2, the scanning line driving 
circuit 12 and the scanning line driving circuit 14, Scanning start pulse STV1 and STV3 are 
inputted Into the scanning line driving circuit 11 and the scanning line driving circuit 13, the 
scanning line driving circuit 11 scans the scanning line 2 to which the numerals G1 in drawing 
11 were given, and the scanning line driving circuit 13 starts the scan of the scanning line 2 to 
which numerals Gn / 2+1 in drawing 1 1 were given. Since the phase of the output control 
signal OE and output control signal OE- is reversed here if drawing 12 Is referred to, In the 
selection period t1 for image data, the output control signal OE inputted into the scanning line 
driving circuit 1 1 is high-level, and output control signal OE- Inputted into the scanning line 
driving circuit 13 is set to a low level. As a result, only the scanning line 2 to which numerals 
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Gn / 2+1 were given actually is scanned. During the selection period t1 for image data when 
the scanning line 2 to which numerals Gn / 2+1 were given is scanned, the signal line driving 
circuit 20 writes the gradation voltage according to image data in the picture element electrode 
5 via TFT4 connected to the scanning line 2 to which numerals Gn / 2+1 were given. 
[0060]After the selection period t1 for image data expires, it shifts to the selection period t2 for 
"black" display, the output control signal OE inputted into the scanning line driving circuit 1 1 is 
set to a low level, and output control signal OE- inputted into the scanning line driving circuit 13 
becomes high-level. Therefore, in the selection period t2 for "black" display, it will be in the 
state where only the scanning line 2 to which the numerals G1 were given is scanned. In the 
selection period t2 for "black" display when the scanning line 2 to which the numerals G1 were 
given is scanned, the signal line driving circuit 20 writes the voltage according to "black" 
display in the picture element electrode 5 via TFT4 connected to the scanning line 2 to which 
the numerals G1 were given. Next, the scanning line driving circuit 1 1 scans the scanning line 
2 to which the numerals G2 in drawing 1 1 were given, and the scanning line driving circuit 13 
scans the scanning line 2 to which numerals Gn in drawing 1 1 / 2+2 were given, and repeats 
the operation mentioned above. 

[0061 ]After finishing a scan to all the connected scanning lines 2, the scanning line driving 
circuit 11 and the scanning line driving circuit 13, Scanning start pulse STV2 and STV4 are 
inputted into the scanning line driving circuit 12 and the scanning line driving circuit 14, the 
scanning line driving circuit 12 scans the scanning line 2 to which numerals Gn in drawing 1 1 / 
4+1 were given, and the scanning line driving circuit 14 scans the scanning line 2 to which 
numerals G3in drawing 11 n/4+1 were given. In this case, the output control signal OE inputted 
into the scanning line driving circuit 12 becomes high-level, and output control signal OE- 
inputted into the scanning line driving circuit 14 is set to a low level. Therefore, the scanning 
line 2 to which numerals G3n/4+1 were given actually is scanned. During the selection period 
t1 for image data when the scanning line 2 to which numerals G3n/4+1 were given is scanned, 
the signal line driving circuit 20 writes the gradation voltage according to image data in the 
picture element electrode 5 via TFT4 connected to the scanning line 2 to which numerals Gn / 
4+1 were given. 

[0062]After the selection period t1 for image data expires, it shifts to the selection period t2 for 
"black" display, the output control signal OE inputted into the scanning line driving circuit 11 is 
set to a low level, and output control signal OE- inputted into the scanning line driving circuit 13 
becomes high-level. Therefore, in the selection period t2 for "black" display, it will be in the 
state where only the scanning line 2 to which numerals Gn / 4+1 were given is scanned. In the 
selection period t2 for "black" display when the scanning line 2 to which numerals Gn / 4+1 
were given is scanned, the signal line driving circuit 20 writes the voltage according to "black" 
display in the picture element electrode 5 via TFT4 connected to the scanning line 2 to which 
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numerals Gn / 4+1 were given. Next, the scanning line driving circuit 12 scans the scanning 
line 2 to which numerals Gn in drawing 11 / 4+2 were given, the scanning line driving circuit 14 
scans the scanning line 2 to which numerals G3in drawing 1 1 n/4+2 were given, and the 
operation mentioned above is repeated, An end of the scan of all the scanning lines 2 
connected will end the writing of the 1 field. In drawing 11 , although the case where it had the 
four scanning line driving circuits 11-14 was mentioned as the example and explained, this 
embodiment is not restrained by the number of a scanning line driving circuit. 
[0063]Next, these comparison is performed in order to clarify the drive method of a liquid 
crystal display, the drive method of the conventional liquid crystal display, and difference by a 
4th embodiment of this invention. Drawing 13 is a figure showing the composition of the liquid 
crystal display in which the drive method of the conventional liquid crystal display is applied, 
and drawing 14 is a timing chart which shows the drive method of the conventional liquid 
crystal display. The composition of the liquid crystal display in which the drive method of the 
conventional liquid crystal display shown in drawing 13 is applied is the same composition as 
the liquid crystal display by a 4th embodiment of this invention shown in drawing 1 1 . However, 
the input edge into which the output control signal OE is inputted is grounded, and scanning 
start pulse STV1 is [ only being inputted into the scanning line driving circuit 12, and ], The shift 
start pulse STVR outputted to the scanning line driving circuit 12 from the scanning line driving 
circuit 11 as the scanning start pulse STVL is inputted, and in the scanning line driving circuit 
13 as the scanning start pulse STVL, The shift start pulse STVR outputted from the scanning 
line driving circuit 12 is inputted, and it differs in the scanning line driving circuit 14 in that the 
shift start pulse STVR outputted from the scanning line driving circuit 13 is inputted as the 
scanning start pulse STVL. 

[0064]That is. cascade connection of the scanning line driving circuit 1 1 is carried out, and the 
conventional liquid crystal display shown in drawing 13 is scanned in order from the scanning 
line 2 to which the numerals G1 were given to the numerals G2, numerals G3, --, the scanning 
line 2 to which the numerals Gn were given. The number of outputs is restricted and, as for the 
scanning line driving circuits 11-14, it is common to drive each scanning line 2 by two or more 
scanning line driving circuits 11-14. The polarity-reversals control signal POL which can 
reverse the polarity of the voltage outputted to the signal wire 3 is inputted, and the signal line 
driving circuit 208 controls the polarity-reversals control signal POL to reverse the polarity of 
the voltage outputted to the signal wire 3 for every output. 

[0065]Thus, although composition is almost the same as the conventional liquid crystal display 
shown in drawing 13 , and the liquid crystal display by a 4th embodiment of this invention, In a 
4th embodiment of this invention, while forming the selection period t1 for image data, and the 
selection period t2 for "black" display, When the scanning line 2 scanned at once using the 
output control signal OE and output control signal OE- controls only to one, what is called reset 
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driving that performs "black" display for every scanning line is performed. In this embodiment, 
since it is constituted using the liquid crystal display panel part 1, the signal line driving circuit 
20, and the scanning line driving circuits 11-14 which are the same composition as usual, the 
motion dotage at the time of animation display can be Improved, without causing a cost rise. 
[0066][A 5th embodiment] Next, the drive method of the liquid crystal display by a 5th 
embodiment of this invention is explained in detail. In a 4th embodiment of this invention 
explained by drawing 1 1 and drawing 12 , although it was a case where the half of a viewing 
area was made into a black picture field, in this embodiment, 1/4 or 3/4 of a viewing area is set 
as a black picture field. 

[00671 Drawinq 15 is a figure showing the composition of the liquid crystal display in which the 
drive method of the liquid crystal display by a 5th embodiment of this invention is applied. The 
liquid crystal display in which the drive method of the liquid crystal display by a 5th 
embodiment of this invention shown in drawing 15 is applied, Although a different point from 
the liquid crystal display in which the drive method of the liquid crystal display by a 4th 
embodiment of this invention shown in drawing 1 1 is applied formed the inverter circuits 15 
and 16 into drawing 11 and supplied output control signal OE- to the scanning line driving 
circuit 13 and the scanning line driving circuit 14, In this embodiment, while supplying the 
output control signal OE to the scanning line driving circuit 13 except for the inverter circuit 15, 
it is the point which forms the inverter circuit 17 and supplied output control signal OE- to the 
scanning line driving circuit 12. 

[0068]ln this embodiment, 1/4 or 3/4 of a viewing area is set as a black picture field by 
changing the drive method using the liquid crystal display of composition of having been 
shown in drawing 15 . Drawing 16 is a timing chart of the signal which spreads each part in the 
case of setting one fourth of viewing areas as a black picture field, and drawing 17 is a timing 
chart of the signal which spreads each part in the case of setting three fourths of viewing areas 
as a black picture field. If drawing 16 and drawing 17 are referred to, by changing the 
combination of the output control signal OE and output control signal OE- which are made to 
input into the scanning line driving circuits 11-14, and its input timing, 1/4 or 3/4 of a viewing 
area will be set as a black picture field. In drawing 16 and drawing 17 , the phase of the output 
control signal OE and output control signal OE- is reversed in the time t1 1, t12, and t13. 
[0069][Other embodiments] As mentioned above, although the 1st of this invention - a 5th 
embodiment were described, as this invention is shown in drawing 18 and drawing 19 , the 
scanning line driving circuit 11, the scanning line driving circuit 12, the scanning line driving 
circuit 13, and the scanning line driving circuit 14 can be applied also when cascade 
connection is carried out. Drawing 18 and drawing 19 are the figures showing the composition 
of the liquid crystal display in which the drive method of the liquid crystal display by other 
embodiments of this invention is applied. 
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[0070]ln this case, scanning start pulse STV1 the scanning start pulse STVL is indicated to be 
to drawing 12, drawing 16 , and drawing 17 according to a black picture field, respectively is 
inputted. By inputting into STVL of the scanning line driving circuit of the next step the shift 
start pulse STVR outputted from each scanning line driving circuit of the preceding paragraph 
by which cascade connection was carried out, The role of each scanning start pulse STV2 in 
drawing 12 , drawing 16 , and drawing 17 , STV3, and STV4 will be played, and it will drive 
similarly. 

[0071]As mentioned above, as explained, according to other embodiments of this invention, 
the rate of a black display area is decided every scanning line driving circuit 11-14. Only by 
devising the control signal inputted into the scanning line driving circuits 11-14 and the signal 
line driving circuit 20 according to the embodiment of this invention, Since it can constitute 
without changing the liquid crystal display panel part 1. the signal line driving circuit 20, and the 
scanning line driving circuits 11-14 with the former, the motion dotage at the time of animation 
display can be improved without causing a cost rise. 
[0072] 

[Effect of the lnvention]As explained above, according to this invention, two or more scanning 
line and two or more signal wires are arranged in the shape of a lattice. It is a drive method of 
the liquid crystal display which chooses any one of the scanning line concerned and the signal 
wires at a stretch, changes the state of a liquid crystal, and performs image display according 
to image data, In [ set up the 1st scan period and the 2nd scan period which were set as within 
a time / shorter than time required to scan any one of said the scanning lines /, and ] said 1st 
scan period. Since the picture according to said image data is displayed via said signal wire 
and the monochromatic picture was displayed via said signal wire in said 2nd scan period, it 
moves without causing increase of circuit structure, and decline in the rate of a panel opening, 
and is effective in not producing dotage. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

Vcpo 



^: VD 




[Drawing 2] 




http://^^ww4jpdlinpit.goop/cgi>bm/tran_web_cgi_ejje?a^^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 2 of 11 



[Drawing 3] 



100 






80 


- \ 










40 




20 





ttE [V] 



[Drawing 4] 




[Drawing 5] 



+ 






1" 






|a2 




+ 






}- 












+ 




+ 












+ 




+1- 


|a2 




+ 




K 






+ 






+ 


- + 


















• 



\A2 



Al 



[Drawing 6] 

VCl^ > r- 



VGj- 



VD 



! I 



t1 t2 



[Drawing 7] 



11 t2 



httD://www4ipdlinpitgoop/cgi-bin/tran_web_cgLe^^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Pages of 11 




[Drawing 8] 



100 








80 








i 60 

[%3 

40 








20 


« 1 


r- i-^ 





[V] 



VBl 



VB2 



[Drawing 9] 



VGl- 



I I 
i 



VD- 



tl t2 



--fi ' 



I 

I i I 




tl t2 



[Drawing 10] 



VGl- 



Voon--- 
VD-^ 



tl t2 



JL 




tl t2 



http://ww4ipdl.inpit.gojp/cgi-bin/tran„web_c^^^^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 4 of 11 



[Drawing 12] 



STVl _ 
(STV3)-^ 
STV2 I 




VG2 



VGn/4+1 H- 



j i 



YGll/2 
V(3n/2+l • 
VCn/2+2 

VC3I1/4+1 ■ 



VGn- 



ijjTIi 



I .ill . ii i il l 



! : i M I 



Jl 



rt! 



-l-r 



I 



: : : I : > 
i : i I I n^-f- 

r ! ! J • ! 



■ I — H 



jti.-iijiiii ,iiU 



t-i—ii 



Tl. 11 

\\ t ] j 



I 5 

; ; ! 



_Z01 ^-JIL 



[Drawing 24] 

(a) 



^ ^ ^ 

i f t f i 

^ifk wit 



(b) 

9^ 9^ 

j \ I \ j 
^ V. t t 



[Drawing 11] 



http://ww4.ipdlinpit.goJp/cgi-bm/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww4ip..^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 5 of 11 



I 1 1 t i I 



DI 



STVl- 
VCLK- 
OE - 



STV2- 



12> 



STV3- 



15 



14, 



STy4- 



16 



G2 



Gn/4 



Gn/AH 



Gn/4^-2 



Gn/2 



Cn/2+2 



G3n/4 



I G3n/4+l 



G3ft/4+2 



Gn 



■5" 



D2 



T 



T 



T 



Etn 



It— 
T 

T 



21— 

7 



P^ 
7 



P^ 

7 
7 



7 

7_ 
7 



7_ 
7 



7 



[Drawing 13] 



http://ww4apdlAnpit.gojp/cgi-bin/tran_web_,cgLejje?atw_^^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 6 of 11 



STH HCIX STB Data V0~V9 fOL 



I 1 M t I 



Dl 



&1 



G2 



srvRl 



GnM 



Cn/AH 



smJ 



Gn/2 



Cn/2'»-2 



STVRl 



G3n/4 



I G3n/4+l 



I G3n/4+2 



Gn 



T 
T 



T 



D2 



7 



7 



■J 



2C— ' 
7 



7 



7 



T 



7 



7 



7 



Pi 
7 



Pi. 
7 



pa. 
7 



pi 
7 



pi 
7 



pi 
7 
^ — 

pi 
7 



pi 
7 



1—20 



pi 
T 



pi 
7 



pi 
7 



pi 
7 



pi 
7 



pi 
7 



pi 
7 



[Drawing 14] 

STV 



VCLK 
OB 

(GND)" 

VGl 
VG2 



VGii/4+1 - 

YGiw^ • 
VGn/2+1 
VGn/2+2 ■ 

VC3d/4+1 

VGn 



-5-4- 



I I 
-I (- 



4-H 



-H 1-4 H 



11 ! « — r 



HH — !— 



SI 



-« — h 



http ://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2Fwww4.ip. . . 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 7 of 1 1 



fPrawing 16] 




[Drawing 17] 




[Drawing 15] 



STH HCLK STB D.ta V0~V9 POL 

, 1 ( M t U 



111 



Dl 



&1 



STVl • 



G2 



VCLI ■ 
DE ■ 



Cn/4 



12, 



STV2- 



I — I Cn/4-H 



17 



Gn/2 



13V 



STV3 • 



Cn/2+2 



G3n;4 



STY4- 







16 



G3n/4+2 



Gn 



T 



T 



T 



D2 



Px 



7 



3r— 



P^ 
T 



Dm 



pL 



P^ 



7 



7 



7 



1^ 
3^ 



3%. 
7 



7 



Pt 
T 

pi 
7 



Pj- 
7 

Pj- 
7 

pL 

7 



7 



http://ww4ipdlinpit.gojp/cgi-bm/tran_web_cgi_ejje?atw__u=^^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Pages of 11 



f Drawing 18] 



STVl- 



STVU 



STVRl 



STVLl 



15 



STH HOK STB Data V0-'V9 POL 



1 i i < i I 



m 



G2 



.ML 



Cn/44-1 



Gn/4^-2 



Gn/2 



Gn/2+1 



G3n/4 



14^ G3n/4-H 
STVL^ I 1 



I G3n/4-»-2 



16 



Gn 



T 



D2 



IE — 

7 



s 

.7 
A— 



T 
T 



3r- 
T 



T 



7 
7 



7 



7 



Pi 
7 

■2: — 

pi 
7 



7 



pi 
7 
It- 



pi 
7 

pi 

7 
It- 
pi 

7 



r 



20 



7 



pi 

pi 
7 



pi 
7 



pi 
7_ 

7 



pi 
7 



[Drawing 20] 



107- 
106 Dl 



D2 



I CI 



m 



G2 



Gn 



7" 



103 



7- 




--100 



[Drawing 21] 



http://ww4Apdl.inpit.gojp/cgi-bin/tran_web_cgLejje?atw^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 9 of 11 




rOrawing 22] 

(a) 



(b) 

I, 
(ABE) 



Li 



[Drawing 19] 



STH HOK STB Data POL 



MM t 1 



]~-20 




Dl 



D2 



G2 



Gn/4 



Gn/4+1 



Cn/44-2 



W2 



Cq/2+1 



G3n/4 



G3n/4->-2 



Gn 



■:3r- 
"5" 

T 



c— 



tr- 

c— 
7 



7 



7 
7 



-A— 
7 

7 
7 



=^ 
7 
_tr— 

7 

.27— 

7 



-It— 
7 



7 

=^ 
7 

7 



7 

t: — 

P^ 
7 
^— 

P^ 
7 



P^ 
7 
^— 

P=L 

7 
£— 

P^ 
7 



7 



[Drawing 23] 



http://ww4apdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 10 of 11 





[Drawing 26] 



http://ww4jpdl.inpit.gojp/cgi-bm/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw^ 2/26/2008 



JP,2001-166280,A [DRAWINGS] 



Page 11 of 11 



120 



107- 



106 

i 



124- 



7 



103- 



?5 



5= 



7 



101 
■^122 
•123 
O04 
-105 



-121 



M02 



[Translation done.] 



http://ww4Apdlinpit.go jp/cgi-bm/tran_web_cgi_ejje?atw_u=^^ 2/26/2008 



a9)H*H!i$iTff (jp) «2) ^ g| »|f 1^ ^ g[ (A) (iDmm'jiimm 

#1^2001-166280 
(P2001-166280A) 
(Aay^m B ¥dEl3^6 H22B (2001. 6.22) 



(51)Inta' 
G0 2F 1/133 
GO 9 6 3/20 

3/36 



5 5 0 

6 2 2 
660 



F I 

G 0 2 F 1/133 
G 0 9 G 3/20 

3/36 



550 2H093 
622K 5C006 
660V 5C080 



iBEW* m M«JS®»9 OL (± 17 H) 





!i$S71 1-352355 


(71)aiSA 


000004237 










(22)miSB 


^^11^12^ 10 B (1999. 12. 10) 












m m 






















(72) 


aiiij 
























100108578 








^a± SIS msi,) 











(54) ClS?go=SiS;] iKas^Boffifli;^* 



(57) [mm 



VcpD 

VD 




1 



!(2) 001-166280 (P200 1-#Z80 



mm 1 ^^ratfcv . msumm^ii- ixmnm 
frfam2^2^rat=fcv^T, mimm:it\.xn.-&n 

So 

mm2] m-<7)m^mix.mii^i^m 
mtms^2^mimtmmmzmixwi^^ix. 
$)imm.miBm i mmmizti^^xmrnmr—i^ 

^zmtfzmmm^si^ 

mimmmifz^miizM ixfmm^mm 
m uz^mcoMBm 2 ^^mmza \^xmum^(^m 
mm^-ti z t imittmm 1 imm^m 

[ mm 3 ] wimmmmm^mm uzm 
mi^zm^^^tihzt mmi-mm2im<omm 

I mm4 ] mm^izii^mzmMmm- ^ i>z 

m ttzmmm^^mimzmtm^ti'^iiiij § ti . 
mmmT-^izj^ttzmmcm'tim^ms^ 1 ^ 

mMm^mmm'fim^mm2mmmi,zm 

ztt: mwLbtmm 1 nmmm4 mtitHzam 

rsj m^mxh'o. mm&zmtx<xmiz rnj 
mmb^j:6XdmiS.^tiibb{>^z. wmmmb 
mmmm^z^M^ti. 

mm2^mm^z}5\,^x rnj ^mmim^-t^b 
# i^Buieii^mffi b mMimmwmi^zmntmmm 
Sr. Miemi^^w^fcv^r rnj m^F^ndb^^z 
mtmm&bmmmmmmmMt^ns.mx 0 h 
±bti;ibimb^mm5mim^m:mm 

[ msm 7 ] mimmmm b mmmmmrmzmut 
i>«Efi{±. mimmmmi<zwMthmm~^^zi. 
mtm^mi:it ixmimmv&i^zmwi-^nEm^iz 
''Zt^zb^zx'o^m-^:.bt:mb-tmme^ 

m^ms] mmmmmbmmmmwmizmiit 



imEmii. mMiinm^i^ixmimmmmi,zwEM 

SrEpjirtl. b b i>i.z. msd^mmmnzWIillit hWEE^^ 

^t^^i:ibizx^-^m-hzb^:mbtmme 
iimm9 ] mE^mLiiw.m(^mmmw}mizm 

mim<^^mm}mmmm9i^titz2-:>(7)^ 

mmjmi^z^^^imzM^^'^. 
mmmi^^mmi>z}i\>^xii. mzmmtifz2'?<7)^ 

m^2Mmmi,zi5i^xit. mMmmtLfz2-^m. 
mmmm%comyfco^^iw±^^h:ib ^mbt 
mm 2 im(om^nm^im<r>mmijm> 

(000 1 ] 

mumm 'o.mzr^T^ y-? hU9 mmikm 
mmcr>mmijmx'$i -> x . unia^tca uzimb^^ 
wmrnnrnzm-h. 

[0002] 

m.^^W^'^^n (Liquid crystal D 
isplay:OTs LCDt^^tl.) 

Hro-b ^y^\,zm^hi\.hmB^^Wr>}s. 0 \z^b 

\.x^mmm ico*>^>. nvmb \.xWi\^hfih 
m^B^f^w^i. 0 \zmmmm. 0 m\z t t^-^ 

S>l). LCD{J. CRT (Cathod Ray Tube) J-fii.!. 

^hzbifix%htz^. ^Wr-m.w^m'mim< 

tiih%i(r>b^Lioiih. 

[0 00 3] I12 0J4. ts^^cT^r^^r-f T'Vh'J^X^ 

i&t^'^2c7)Xf5xs^$r<i;t. wmmjv^^fihm 

XhhWk^f-^^)VU 1 0 0 ^^th , II 1 C7);<f 9X 
a«±ai:. n ( n(±gim) *<^^SJI1 0 1 tm 
(m(±g^i!() *c7)fi-tlll 0 2*if§i^«t3ES$^l, 

0 1 1 0 2<7^^-^mm\znwm 

1- ^XA -/i-y^^m=F) X'$}hTFT (Thin Film Tran 
sistor) 1 0 3*<ift{t'^>ilTV^|,, 
[0004] TFTl 0 3coy-hm®4^S^10 1 

y-x««i(4fi-tiii 0 2Wg^$fL. F 
uA ymmamf^^ i o 4 tc-eixms^sii-ci'^ 

tiis.w.izm&^ti. iTomcommmm^zx'OA'y:^ 
mmmmco-mizitmmmio5mM$tix^^?>, -e 
LT . zcoi^mmm i o 5 i:^ i myxmu±mi^i 
^tit>mmmmio4b<nmi,zm^nmx^tix^^i. 

[0005] ±iB^^l 0 l&vm-^m 02(4, ^ 

sniKijiHig^i 0 emmmmmmi ouz^ti^- 



!(3) 00 1-1 66280 (P200 1-M8 0 



2«1 0 7*WT-^t3)et/::PIP«ffiS:m*ofi-t^ 

T FT 1 0 3 S:^ Lxf^mnEtimm^m 1 0 4 izm^ 
'^tti. -'&<^mmzB.^^titz^mmmio5tmm 

mmi 0 4izm^'^ttiti^mmEtcDmiiLm^zx 
(7)mi^Mf)^pm^tix0:m^ffhti6 . zff^xdizix 

[ 0 0 0 6 ] 112 1 ti. mm^mTTMmti^mi i>m 

m.mmms^ i o emm^wmmn i oi^^^^ 
mi 0 immmsLi 0 2i,ziii:h^fim^commi^^ 

tmx-$>l. 132 l4't^fcV^•C. VGl~VGn{i#^ 
SHI 0 l{2EpjD$ii|,^m-^^Ojfe}^S:-5-fLm^L 
Tv^S, HS^^ixfcJ:^^::. ^ati-tVGl-VGnti 

-B#t3 1 *C7)^S|| 1 0 1 C0^l3«€fi*>'EpjnSil. n 

crimB^^txts 0 . V c o mJiitji^ig 1 0 5i:Mn 

$^-g.fi-f-^0&ff^^^tTV^|>, 02 1 lZ9^lfzmiZii 

mzmtL^j:^M^x'hi, 

[ 0 0 0 7 ] * i)^i}>m^mmmi,zt5\^xii. m 

Mixmii&-^<7^m&t^mmmn^tits:^^j: a izmm 
ticoij^mxh h , mmim a :B'm-'m t l 

^10 4 {zwm.b%.wstm^^i-iss.\,zmi-ft 

[0 0 08] ^COLCD^C:^3V^Ti)ii^c7)^^^&^f-57t 

^^tinb. viwm^tm^ hbiy^-)v m^x-m'^m 
^mvmx'^it. A-)VYmm^^Lxm.m^ 
thfzubt^ic^tixwztzib. zcommmmtiij 
ixm^^j:mmmmmmm^i}m^i^ti 

[ 0 0 0 9 ] t;<)^ L^*^'^ . ±mmmmmmcomm 
{4. Wi^BCDjmmmfzmzwMmicoxu^j:< . lc 
D<mmmi<zmmti t\.^o mm h Kmmmm 
mmi3'^^j:^tix\^^i> {mm. 1999^^^1118 
Mm^^m~^±^. sc-8-1, pp. 207-20 

tCOV^T. CRTcOlB»):^jfetLCDcO|gi):^-ai:^Jt 

[0 0 1 03 112 2{4, ^)|.H9ltCOV^i:CRTi:LC 
Dc^«,T^c7)B$PBlJS^^J:b!SISm2:^-r[l-C'$) 0 . 
( a ) {4CRTcOB#r^JJ?^&^-tll-C'J>-5-C. ( b ) {4 



LCDm^mi^-tmX'h^. 112 2 (a) t;/T^$ 
tltlXoiZ. CRTJ4. «^b'-A*<'gfflC7)m^tC:S 

y^^fixmm^msx'hicoizMi. 1122 (b) tz* 
^^i^d:<7>m^ihMzmhtvi y^-jummwF^ 

(00 11 ] 3&>*-|.#tt^^-ri.CRTat/LCD-CS; 

sm5r^.T^fi>%^. m2 3i,z^tm7rsf)<'^htii. m 

23ii. CRT&lA'LCD-C'il]i#^^L^^J^-^c7)ai 
ii<7)^S^J$-^-rilT'S> 0 . ( a ) {4C RTCO^S^JS: 

^•riit'i) r . ( b ) {4 L c D <r)m^sm^^i-mx% 

1). V^^. 12 3 (a) . 1123 (b) IZ^.WzXo 

iz. mcommm'^^m^zmti^^i^i 

iOJ©-^, EI2 3 (a) l,z5rs^ixtz^o\,z^ ^Wn' 

)vxm.m.mwx'hh c rt{4i^^i3J^ju t^>:{5Etca 

^tim^m<<zwr.-^ixh<n\.znL. its-jvYwm.^ 
mx'hhL c D f{4, ff?t:ti«^ ^^^^'nommtx 1 

{OOl2^m23\,z5r.Lfziio\,z^s^ixhWmm 

APslAmi. Ji-^s '?-^7)t!)H®{4ll 2 4 tcS^-r J: o 

02 4(4. CRTSl^'LCDfiJii 

mwr^-th^^\,z. xmzi.'^xmutimmm 

mthtdf^mrCh 0 . ( a ) (4C RT(r)m^. ( b ) 
{iLCDO^ffcl). 02 4 (a) Iw^tAriotC. 

'ixm^^tix^^htm>^hLt\,i^j:u. L*>t^*^ 
m.mmm'itm^mi.zi. y^m-Wr^^fix^^m^t 

[0013] 

[f|Bj3t»«js^Lidi:-ri>iiiii] ^d-^-c, ±a!UcL 

cDX'mmmmcrhm^{,z^'fhwm^znLx\^< 
-:)t-^(^^mm^w^-^fix\^h. ^co-o(4, i^f^jit- 

>':^ft(4jl^i!j*<i$< ^1. 0 PalMi: . 7 ^ -IV H i: 

7 -IV Y t c^mz^x-tmmmtzi,zi^ 0 tat-m 

[0014] fl!lc7)K«^(4T ^ X7V-f c7)3tS«4't3i^^ 

coms'Jt&^o^. %^'m-th:Lt^zx->xm%u\^'km 
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mm'f- 10-83 16 9^'^mxh6 ) . 

c 0 0 1 5 ] 02 SIS. mmr-fmzmmwx 

ijmcom^ii. m2 5 u) ic^^ni. x o ^:7j<¥7 ^ 

x'Dizixmimm±t^, -yi^. i7-f-;uH 

<7)mWit:WRlfzmiz^ Mffi^*co||^^^€:fTV\ <k<r> 

j-^A-^)vm 0 o(r)mmi]^x'mt£htz^. 112 5 ( c ) 
^(r>n^)V^m^z^^ixh X 0 \,zW.^^f'^^^}\^U 1 

[0016] z.<^m^m(^%±mitiimmm'^9 

- 1 2 7 9 1 Jt^PffWl 0-6 281 l-t^i:^ 

fg, 1 1-307 S9^'JkWmX'^^iXX\^ 
112 6(i. 02 5 (a) \,Z^.Ltz-nmiZX'iX^'f 

h^w^m^'fhm.^n^^^m-'T^mmi^-tmx'h h . 
^mMi, - 1 2 7 9 1 ix-m.^nx 

%mz\m-'m^'^¥i \.x\^h, 

[0 017] iI2 6{i. I2|2 0tC*t^.;ts!*50|i]|f§|f^ 

\>zmm^m^^ 120. nji^^t^n 121, Mft-tf* 

^ffl^SH 122. llfi-tfft*&fflTFT 123. mfw< 

m<mmm. 1 2 2$:igirti.n:i^o^iiigi)iii 

S&l 2 4Ai r^j ^^St'^^ffl^^i: LTfi;t^3^ 

tt^>ixTV^|,„ ±iSllfi-^i**&fflTFTl 2 30y-h 

j^fflT F T 1 2 3 CO y-x«Si{±iifi^et|^il 1 2 u; 

tiSI^^I, KP-f y€©4TFTl 0 3<7)Hl/^y^ 

1 0 4 ^2'?•i^-e■i^^ggg$i^Tv^l,, 
[0018] ±ie^i)tic*5{ti.?SB^«^^^istii. 1 7 

-f-;l^Hl*I-C««flil 0 413 rnj ^^i;E>l:^^mffi 

1 0 4lcEnJirr-?., 0:iOJ:ajclBSi-ri.c:i:t\ 02 5 

( b ) \,zJr^Lfzn^-^}\^sm<^i. 0 H^SH^tiU -fe 

0 , 02 5 ( d ) ^c5^L7t^^°^-;^a^^JcOc}; o tc. 

[0 0 19] .rcoidiw. 02 6lc^tfv:IIimcfcV'>T 
ti. il#«3r{t<OlSMSr0§fci:i>t3s ®ffll*lt'<0»«ll 

£7)^*^'5r< LTV^S*^^ ^cOfflETIi. 02OtC^L 
;^ct«*c7)?ggB^^^j-^lcOftfi!c(3SlI;i. Ilft^tt*&g|5 1 2 
0 . mft^ffil^^ 12 1. Hft^ttJ^ffl^SH 12 2. 
Mft^ttJ&fflT F T 1 2 3 . ^ItX^SIIIBillllSS 1 2 4 

[0020] *5^HJ{a. nmmz&i-Xti:'^titz\i(^ 



[002 1] 

tm^^^^mo m^Bm.7mw.m%mijmx'h x . 

ffiv^i^^l*li:^^$ix>tmi^»l^i:ll2^]i^r^i: 

&isst. frie^i^$«B^(cfcv^-c. friBfi^n^^ 

mm^za v ^-c . Miefi^^^^ Lx^mmmwrs 
th:itimLtLx\.^h, ti^. ^mkt. n--<^^ 
m^i,zmLx. md^\^m^tm^2wmt 

i^raitcfc V ^x KrieM^T- ^ icic t ^ca^ $r*^ l . 

mti^-^cr,mmm'm.<^w^Lfz^mz^.^ixh 
^bmmtLx\^h. ttz. mimwmz 
\mmzt\tmm- 9 ^zm \:,tzmmwwmmz 
mhw,ms^^-n^ii. immm'-^\z%\:.tzmmz 
mthmm^^ 1 mmimzmm. \^xxh 
t. m%in.^<mmzmhm^mm.2mm^% 
\,zm!&mi\^x^-))'th^tm'^t\^x\^h, 

thi^z. mmmmt^mmmmi^zmm^ii. mm2^ 
mimzt5\,^x ^mmwr^t^t^izmm 
mmmtmnmmM&mizt\]m6ms.m^ . frten i 
^s^Fei^ifcv^T I'M J mm^^ok^^zmMmmmm 
bwiimmnmii^zmati'mmi o hi^tti i: 

mmmmmizwmi^Emti^. mmmmmizmu 
■ts€E&-^tct. msim^m^ixmmm9& 
i,zm\rt^mEmi±i>z^h z t ^zx o^^i-i. ; t ^ 

^mmmk^zmm^ii. mwmmmmmn 
<7)mmmfifz 2-^<^immmm^\,z^m^^m.z 
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I. 

[00 22] 

cm 1 mmm:i m i a, ^i^mcom i mmm^z^h 

m 1 mtmmi^zj: mmiommmi-h tzi^mx-h 
I., ^mmmi>zt5\^xit. m^m^-^^^ju^Komm 
m^m^t^iizbtc<. ^w&izma^iim 
mm^m^x^tiztx'mmwrsmmmm±^ 

[ 0 0 2 3 ] 0. ^m&mm^zm^x^i. m2 oi,z 
^ uzmkm^Bwrnrnt mm^z . n i 2 m 

3 mmizmm^tL. 2 1 m^m 3 <^^m 
mi^zmmm^i' (x^-v^ymi-) •c'S>i.tft 

(Thin Film Transistor) AifWOii^flX\^^ , 
[0024]TFT4c7)y- 2 {Ztm^ 

fi. y-xm^{ifi^3(ctg^$^i, Yv^ynmi 
mmm5i,z^ix^mim.^ixx\^^, ±ism2<D/fy 
xmmi. mim'y:^mubi^\^i-^wzmm^ 
ti. iTomc^mmmm^zxr):^'yxmu^mcr)-miz 
mmmei)mfS.^tix\^6, -ett. zco^mmme 
t^i (0:^yxmmim^^tifzmmmm5i:(^m^z 
m^Bmx^tix\-^h. 

[00 25] ±ie^S^2(;{i. mi^co^^-vG 1~ 

1 ^co^^vDm^hfzmmT-^^iizmtfdmm 

m 2 ^zim ^tii^^m^ii . Hftf - 9 izm tfz pgig 

mt lb. mmttzmEmmmm5i,zm^ 
m^fz^cD I'll J m.mm'mt 2tcr>2-y(DMmi 
rnmrni ly ^ ~)imiz^ix\^i . -mm^ 

JiiimT-:$'tcjsEl;?t;PgillI«fft ^^icj55(;/i« 

[00 26] immmm'mhh a^ffljiiR 
2(4, II 1 iz^.^fih X 0 ^zvt^a^^m&iRm 

rat 3<7){j{i'i/2Sarat B^r-^ffl^iRXSrat 
1 *^S«?$^il.^Sai2o«iS:ffTX{i1S^ff±<0^ 

m2l.znLX rHj a^MK^S^ 
t 2t3fc(tl>fi-^ll3tdi aiFlcJ6et/i«JE;!)^'EP 



{oo2i\w,z. mmmzmhi^wm^ i nsfi 

«T^0iiBflt3fcV^T{4. «^S5)^^SII2#^$:I1 
tt^cO^?^Gl-'Gn2:fflV^•CIZ«'JL, fi^^3#^$r^? 
^Dl~DmS:fflV^TK«iJ-tS. V^S. H«lr-^«oa 
^^^teHGl. G2, -cOWcltVV j ( jJiSM 
^: Kj ^ n ) 2|s:a<7)^g^G j r||j ^Srff 

[ 0 0 2 8 ] ^-f . BftT-^fflMWalt 1 1 LX^ 

m^G 1 tmmti. :immi.zii\\x. m^mx) 1 1 
\m^i'-9i,zmtfzmmnmi-m^^fih . ^^g 

1 ttgg!^ fl/c T F T 4 {4^ y^mizti: D . ?Sh^W* 7 

mmmmt 2 i: ut^^g j tmmti. ^<7)^ 

fL/iTFT4{4^y^t®i:'SrO. ^^^1:7(4 rny^ 
Tjkb^l, 

[00 29] ^aiSGjco rnj ^fflMiR^^t2j&s 

g3ii-ri> b . <J:{4^IIG2/f)^'^4§ii. ^S^G 1 1: 

^uzm-^bmmmi^m^tih. ^2^g2coj^ 
(4^aE^G j + 1 ^stUG j iM^bfzm 
^tmmcomi^m^tLi, mmiz. ^sisgs, 
Gj+2. -(7)mx'^im2imm^tix\^<. 

■3 h S ^ J: D . m^Bmk^U-)U^ 1 
{4112 IdS^Sfil) J: 0 (.z^^inmmmmTrMt^^^ 

[0030] 02{4. :^m(Dmimmmi>zxm^ 
m^mucommifmim^fz b^i^z. m^nm^s/u^/u^ 
nzm^i^mi'zmw^^tiimkp^^^nktmxhi. m2 
iziik^ixfzXoiz. m^smm^Rmmt 2tim^m 
^vN-^vi^gp 1 crum'^^mzm^^tix^^hm'^i/zii. 
immt/^mmmmTjimmAib. ^mjmm^Tmm 
A2b. mmmmm^mmA 3b (03 -^com^mmti^h 
m^ztii. mmt^mmi-nz-:>ti^ rnj mmmm. 
iiA 2 {4 , 0 2 D 1 m^iifzm^i^m t . 
rnj mmmmm2mmf^-^^-^)\^ 1 <7)fkTss 
^zmmi b. I'll J mmwjkmmA 2 co-mm^Bm 
ir^j'^^^)u^i<7)m±.mzm . mrmzmi u 

ffi^^MA 2c7)Ai^|.ffl«*<M^^-rs bbi>^z. m± 
mzm^ iinB^^|gj^A2co£i6l.ffiS;0>fi>^ 
L^**^>> ll4'1f^Di*i#$fif^^rii>i^i&-ri., 
[003 1 ] ^<7)j; ^ UT , :i^mtmmi>zxm^iM 

||^^jg^|g^t2l3joV^-CStR§^i,^S 

mb mi^T-i^mmmmi>zi5\^xm^ti:^^mLco 

mmf)'^ r n J mmwikmmA 2 , 1 Bffi^^^5v^ 
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mmmw^mm 1 . a 3 1 i5i;^(z. Mmi2<D 1 7 

[0032] kitmm itz:^mcom 1 mmmm^zx^ 

mmmmm 2. mm'-i^mmm 
[ 0 0 3 3 ] <xi;. m^m3^iiititi>m^com^m 

nm^c^m&^^mzmnt i.^^h'^i ^mmm 
■til 3 ^ai:»3ti. fi-f V D immr- 9 \,zm \.fz^m% 

m-i^z^^^tihx.o^£n&-mmm'<&.^^th%^^ 

mE-^$!^ttl:^K-f H-C'fcl. , 03 l-^^iiyi J: o 

13. ?SB^H{3EnJD$^l|.Sff<i*^'0 [V] J^Haco 

jiii${4. {jtj'i oo^-c-i)^. m^^iihmmffh 
hm^xixztaht. ^Ami^mzm-\.. §4>tc«± 

[0034] ll3(c^U7t#ttS:lrt-&?S^SrfflV^/^Ji 

fi!*c75j;o(:fi-tll3c7)til:>j»tffittS:RiEl-|. 

^mmmm--9\,z^Y.fzimm£i . ^m. 

i^JEt/illilliff J . rft^tt<7) rnj ^^t-iBt^sm 

Ej . TjEHttcT) rnj il^^tciEtfcmEj . rg^ft 

(mm'-'^^zmY.td^wmKi . ^iLm.<r> riu 1^ 
mzmttzns:^ . •••) iojifcmE**fi^^3tca}:>3§ 

[00 35] ^mmz^\^x.\t. L^<m%^^m 
mt^fzMz. mmT-:$'i,zfBtfz^mmEt riu^ 

tiS3{caj^j^-?., 114(4. :^mmmmcommijmizi5 
ifmmms.com^m<^~mi^.tm'cm. 114 1 
t3v^T{4. ^m^t bxm 1 4'(^^fitvG 1 m 

mizti!,ti^tiiiintmmmiMm^^tx\^^h . 
[0 0 36] mm. m4^c^im-vDi,z^.^tii^o 

riE^ttcOiimT-^tcE^tfvrPgll^mEj VI. rjE 
rnj m^zmttimEj V2. rft^coB^ 
T-^t3lEt?tPB'P«Ej V 3 . r;^|gtti7) rnj 
^zmttzVE^ V4. •••co)i(3^{b-rs {1^^(1^113 
twtb;/3-r I. C t^zX oT^a^fi 7 (ceJSEfiK^<^«E*^" 



<mm^mm&izmsti. 05(4. ii4ics^Us:m 

^vD^m^msizmuuzm-^iz. mmmcom^t: 
^mmz^i-mx'h I. , 11 5 i;s^-r J: a (c#®^ti4 2 

7 H-cmcfi^^iOEPJpmES:^^ I. J; 3 
[ 0 0 3 7 ] «SttEIS*^{4 rjEHttioii^T-:? 

Ej . ^nmtmmT-i^mMimmEj . tie 

litter >'llj ^t3J55t/i€Ej . •••c7)Ji(3fi-^J|(cai 
:J]LTt.cl:v^. ttz. 04iOlKBS(2joV^-c(4. ftiim?! 

6 (cEPjD§il|.^V c o mti^-M(Om'^^imUz 

06(:;S^$iil.ct;d{cSEVcom^3<8llg«Jtr 
icfcv\ -eoJI6{4. ?gfH^»7(cepjD§iil.«E(4. 
ftji€«i6 i:mtll3 t:itlxm^^^ttLhmmT-:^ 
izmtfzVSmmRXii r||j as^tcjCt^mEi:collt' 
^tS;&^^>T'$)l., I1I6{4. ^mmmeizfPM^ii^n 

EVc o m^^»SiESj^-&ii^(O»#&ii0J1-|.l2IT-J> 

I.. ncT)^-^. ±m(^xo^z. m^^&i izm\i^fi?> 

IIE(4. *jim«l6i:m-t8l3S::n-Lr#^atixSil 

mT-^i,zmtfzjf^mm&xii rmj ^^(c«t;^c«E 

t OMT'St •l./ift. «EV c o m*>WtlBij$ix^ ^ 

tizx'oii^ms^iftxmrjiittihwmm&x 

m^c:i:t'5:S. c:colEij:^fciiV^r«4. lEVco 

t2bcr)2 mimmmzKm-th xoizth,(^.m 

4 . 06 ffcO^Sft-f-VG 1 , V G j CT):?-/ 5 y^^W 
(4. -fi^Ji: L.TM^Bll^vt;tvl^l^^^^c7)Mll!«*^MH 

m^nmi>z^ uz^iz^\<^xm^- ii::i><^xh 
I.. 

[0038] IiLhc7)^W®CfcV^T(4. JSb^b^a'^. 

t:iiiBjLT#^c*\ m^BizmEtmmuma ^mj a 

^^mamc^mT^m^'riizm^ mim±tt ; i; a^' 

[0039] im2mmm} mz:^m<7)m2mim 
mizx m^B^mm(Dfmijmizo\,^xmmi>zmt 

I. » 07(4. ^mco^2mmmm^zxm^Bm9jkmm 
commiTmt:tmti fzif^(r>mxhi , 07 i>z^.itii 
xoiz. ^mtmrni^za^^xii. mAiz^sitzmmifm 
bnm^z. ^wmE^mmMixmmLx\>ii}i. 
rnj m^mmmmt 2i,zm^m3^m^ti^ 

mv'^mti'zm&comtK mm-:^mim^ 
t nzm^m3^m^^^tLmm-:^iz}^trzfmm 
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[0040] Cc7)|gt!i:^-&{i. ia2t=*L./-v: Bffi 
■If ^<b{f s rnj iiffi^TK^^A 2 &^^^< iSS-r-S^ 

rat 1 txmmm<^j:^f.:ib. mmmm^'^TN 

t^^l^tilfzibX'hh. 

[004 1] ~mzm^B<7)mMm^i. mm^^mm 
^tLfc:mizx'o±h±j3^^mmT,„b. mm-^mz 
imiz^T-mcr>Mzx->x7t<^m^mmthm. 
T.fftizx-jxmtD. mi^T,„m/Totfii^ii^'fi 
likTcD ( 1 ) ( 2 ) ^x-m^tih . 

Ton =ndi/ (AeV-KTti) (1) 

To„ = 77dV (K;r2) (2) 

[004 2] C:Ct\ K{i. iSfaW^iC. ^til. Rt/ 

K=Ki+ (K3-2K2) x-m^tih^mxh 

[ 0 0 4 3 ] ±ie ( 1 ) ^izijk^tih xoiz. m^e^'f' 
mmmmizt3ifm^Bm?riJ^^^j\^ 1 ti^mim^ity 

8{i, *f|Bflc^SI2^)5fiJg®{cJ;i.?SB^Bll.T^^g*>'fii;t 

v^T. «fflivBi«, mmT-^mmmt nzm 

rHj ^ffliiiR^rat 2{cfi-^^3^«j^§ixS 

r M J wmmmif^ 1 2 tcft^ai 3 ^m^^ 

mmi 1 1 (ifi-tn 3 ^ fis b^t- ^ t?t 

;s<i6^$ni:v^s. :L<r>i.^\,zm.%'th^t\,zx^ . 

m2\zyf,Uz rHj Hm^®J^A2^^^^<iSSUc 

[ 0 0 4 4 ] ^^c. ^mmmmizmh^t-yj. -^t 0 



t\\zmm.-i'\'m^iim.m-'9\zmuz^m% 

Si:v^3#;i*{4. ll6t:S^L/i*ii«ffi6 ^$»f» 
tl.^^(3i,iaffl-fl.C:i:*^'-C'l'l., [19(4, 
6tCEPJlI$il|.«EVc om^3<^|gi)LT 
fflMlR^rat 2{:ft-^JS3^^J^$^il. rnj mrs\,z^ 

'^m^^tihwm-y^zmtfz'^mmBf rnj 
t'$)i.*i^c7)mEffitcj;b^T:iS< ^s-t.&j^^(7)«jf^& 
mmhmx:h i> , 0 9 i la 6 i: ^ibt^-r i: , mm. 
m.^\zm^^fihmEy c om^iiitmEfi^ioTig 

ifSiiTVM,*^. ft-^^3tttj^Sixl.fi^VD(Offi{4 
ia6t^*t/vift-^VDc7)fiJ:0i:»;§<'5r-:>TV^|>, 
/i'L« 19t3S^Ucfi-^VD(0fii:[SI7l3^i^Uv:fi-^v 
D<7)flt2:J:b!fS-ri.i:, ll9tS^U^(i-^VDcoffic7):ft- 

[004 5] cm3iitifB»D \'K^zim'mm%m> 
%^zxhmfB^'^mw(mm-yimz-^\^xmm,zmm- 
I, mi ott, :^^m<^m3mmmmizxim^Bmm 
s<r>wmmmmi-ifci^mx%i, ^m<^m3 

§ i (Di^zmtl , *^]llffM<73it^B^*> ^•^^;^gl5 1 {4 , 

n 1 (c^^ t^c?gB^B^^^°^v^sp 1 1 mmm^x'h 0 . 

[ 0 0 4 6 ] H 1 0 tc^K^ni. i d 13 , :^mmmm(^m 
mmii. m9^zfr.tfzmmmtmm^z. m&vco 
mnmthzt^zx^x^immin-^x\<^i,. u> 

ij?«rat 1 izi5\,^x^mmeizm^tL^m&vc o 

^zm^timEv c ommtm-x'hi>f}K mi 
0 izfrsUz^^mmmmizmmmumn. b^t-^ 

fflilS?^ra t H3t5V^T*iim«g 6 tce^j&§fLi.mEv 

com<mt ""Hj ^^fflJiiRSBrBTt 2lCt3V^TftilS 

me^zm^timEvc omcom^mis^^x^^^. 
ttz. mi oxu. rnj m^mmim 2m^u 
3^m^tih rMj m^izmttim&comt. mmr 
-^mmmm nzmm3^m^timm-i^ 

tJS;t/i|fgli«E*^' rMj ^t'fcS%^c7)«Effli:*« 
[0047] otO. HI 0l3^Uv;IB»):^)Si:ia9lC 

^sitzmiifmt<7)m^^ii. m9X'm^3^mi^^ 

ii^lEffiSr^'fk^-ttTV^I.coti^rU, HI O-CWSJl 

mm 6 $ tii> «Efi^^-(i: $ -ttr V ^ I, ^ ,h t-j) 
ti. mi.ms. mmi o'ptzmi^m^yG 

1. VGjcr)^^5yi/»{4, -0ilblXmm^s/'< 
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[0048] CIS 4 mmm : a:t*iiHjc^m4 mmm 

mc^m 1 mtmmi>zxmmmmm^tLm^m 
*mtm^z^ miRx/m2myxMm^m. mm 

mimy:^mi±i>zii. n {niimm^<^m^ 
2bm {miimm ^m^msmi-mzm.^ 
ti. mm 2 b m^m s cr)^^mmmzmmm'f 

[0049] TFT4coy- MI«g(i*^2tC«i^$ 

ix. v-xnmimm^z\m^ii. \^v^ymw,i 
mm'mk5^z^M'fimm^tix\^h. ±mm2(D:(fy 
x^^ti. mim'y^mitmthi3.m^zE.s^ 

iTow<mm'mi>zx'o0^:^mmmm(o-mi>z 
^mmmemss.^tix\-^i. ^ix. zco^mmme 

[00 50] ±ie^^2{i. i i>zr 

m^titz&Mi>zm txm^j:iMmmmm^ 1 1 - 1 4 

ti. <^^n/4*c7)^®l2{±^$|||g|!)igS§l 2tZtg 
{± , - h y NVU;?. S T V 1 ~ S T V 4 f^l 

h.tti. mim^mm^i i . 1 2izittiimmim- 

O E *iA^ $iX. ^^fllEiJUlgl 13.14 ^Zliiami 
mim-OE S: ^ \'- ^ 1 5 , 16 T-RiK t/cfi-t 

±. as:>]$ij^fi-tOE 5:^15 L:^>:fi^&I±l:»3$iJPft^0 

[005 1] ^S;^:?-hA';l^;^STV 1— STV4 
{i. #^ 1 7 >f 2AVi^;?.A^J$tLSft-f T" 

(50. ^X^'-h>'NVUXSTVl~STV475^A:^$ 

ixl.i:. ^^KlllKl 1-1 4{i. X:h$tii,^ 

^n.x^'vcLK(3i5]^tT, im^tix\,^^m&m2 
m^m^.^u^)i'^i±mziS:<{imti>m^m2 

Kl l-14*<^S^2S:^$L^:vaaMffll-ri.fi^ 

t'j)!.. ^/i. m^ii3{4. m^mmm^2 0izmm 



mm^KW^mm^poLifix:h^tLX^^^. fi^ii 
^t. m^mi>ztii:h-fh. mm.mmm^poL 

[ 0 0 5 2 ] H 1 2(i. ^^mcrtmAmtmmi^zm^ 
tiixoiz. mmmmmii. i3izx:f}^iii^ 

4;^:?-b>N-;UXSTVl , STV3{i:|l|fflco>N';UXfi 
^fj) 0 . ^S^igiJlSISS 12.14 {ZA:*? $^1-1.^ 
X:?-hAVPXSTV2. STV4{4. i§^*^'^a>5.:? 
-hAVUXSTVl, STV3cO^S8i:lRl--C$)or. 
^2X^-hA°;l^XSTVl , STV3{3WLT{iffl** 

[00 53] ^/i. mmmmm^ii i-i4ntti&$ 

mm^zti^^xii. mmT-i^izmtfzmmm&mm, 
m 5 i,zmt iitst.zi^commT-:^'miRmm tit. 
rnj ^^^zmtt:mEmmmm5izm^'^tif.ii^<^ 

rMj ^TKffl^S?ffi^t 2 i:co2oc7)^||Stl^^^ 

[0 0 54] lai 24'CO^fi-tVGl'-VGn{iiIl 

1 fpm^G 1 -w^G nm^iiti^m:^^ i>z^^ 
^titm^x'hi, :^mmmi>zii\>^xii. mi i^<^ 

?SfB^A'^^;Wg|51o4'*gl5(2ES$^i. m I'^lzii 
V^-C, l?^Gn/2+ l*>'#§n^C^||2A>4>WC^ 
SatiiS, ^^ffl^s^^ot 2Jcioltsm^ll 

-bt9)§U-fe-y MEi)*^=5r$iil). i^, ^mtmmi>z}5\,^ 
Xii. ayhy:^himmthtiit> rHj ^S^SrffoT 

-^{zjBtfz^W^t rnj mmzmtfzmEtfim. 

i,zlt,:h^ti^^ 

[0055] mz. m 1 1 iz^^uzm^Bmn'^mmi¥ 
iz-^\^xmmi,zmmti>. t-r. ^mmmmi ir 
r/Mmmmm^ 1 3 izM^^:?-hJvvxsTv i , 
sTV3t/<x:fj^tiit. mmmmm^i imii 
'pcomG 1 t^^i^flrzmw^2 i&i. ^mm 

HIKl 3{±lll l'^<r>^^Gn/2+ im^tifc^ 

w^2m^t:mihi-i, u»L, mi2i0mttb. 

mmmmmi iizx:h^iihii!,MmimoEiiu 
-uK/ux'S) 0 . ^wmim^ 1 3 izxij^ix^m^ 
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G 1 i}<mtifz7^mi2(r>^f}^^^tii . ^9F^G 1 p 
m 2 fix V ^mmr-i^mmym 

n^tifzmm2^zim^tifzTFT4^:irix . mm 

[0056] mm'r-i^mmmt i miti t . 

rnj mmMiRmmt2i<zwni. ^m^mmm^i 
1 izxt^tihiii:hmmim oeh^^ o . 
^^mm}m^i 3i,zx:h^ti^iiiMmm^oE-i± 

tCfcV^Tfi. Gn/2+ lA^'#§il?t^$||2co;^ 
*^'^2$t^TV^^^^.^i:^|, , + 1 

2tcfcv^T, fi-^^IBi!lIIIJ&2 0{±. ?¥^Gn/2 + l 
tifz^m 2 tcSfiggS ix;t T F T 4 fC , S 

^Slf IgKHISS 1 1 (i0 1 1 tfw-^G 2 

ii2S:^L. MmMmm^i3mi i-fif^Gn 
[00 57] ^^mmmmm 1 1 m^m.mm\3i^ i 

3;^^\ tiig§^l/c^-CcO^$^2(3WtT^a^»;tl. 
t . ^SmSfiJlfilS* 1 2SV^4lllgi)[sIS^ 1 4 (1^2 
;?.:?-hAVl^XSTV2. STV4*>'A:»3§iX. 

mmmi 2ii. m i4'^?-^Gn/4 + i*^#§fi.^c 
^sia 2 t , ^snigaiM]?^ 1 4 {i, la 11 ^Ji? 

^G3n/4 + l3!)>'#$ii;t^^2 5:^-r-g.. .1^0 
^ElllB«IIsIISl2lcA:'3$ix5!ii;'3SWm-fO 
Efi:a-K;W;^0, ^SIIIgiJllIS§ 1 4t:A:ti$ii 

mzim^- G n / 4 + 1 § fLTtr^SH 2 A^'^S $ tl 
h . ^^^G n/4 + 1 2 ifm.^tlX 

^^hmm-mmwmt \^\,zii\^x. mmmi 
oji, n/4 + 1 m^^fifz^m:2\,zm 
m^KtzTFTA^itLx. mmm5^zmm'-9\,z 

[0058] mm—$^mmwmt i mith t . 

r H J ^T^fflJS#?>jra1 1 2 ic^ff t . ^2IIS!i6lHli?§ 1 
lHA:']§^il.tt!:']$iJilit-^OE(iys^ l/^/W^'SrO. 

1 3<^zX-f]^ixh^Mmm^OE-},i 
u-VKMztj:^^ U^X. i^^ffljiti^WSt 2 
^^^3V^T{i, ??^G3n/4 + l*%§il^^il82C0 
A«i^aE$flTV^I>«.%i:=5:S. 1?-^G 3 n/4 + 1 *>' 

mtifz^^mt)i^^^tix\,^6 ^m^m^r^mmmm 

PBn2^CfcV^•C. fi-t^lBi)|llSI2 0Ji. ^^G3n/ 
4 + 1 *%$it7t^Sll2tztfM$ii/iTFT4 t 

^liBUlHlSSl 2{iiai l'4'^?-^Gn/4 + 2 

mi^iifzmm 2 i . ^^i)isig& 1 4 m 



1 1 4•^^■^G 3 n/4 + 2 m^titz^mi 2 

[0059] ^mmmm^ 1 2^it/^isiKt!j[siss 1 
4*\ mm^fifz-^xcr)&U2izMix^^mii 
t . mmmm^ 1 1 Rr/^mmmm^ 1 3 iz^ 

IBiftHIgl 11 {±11 1 1 4'«0|3F^G 1 3&M'tSix^^3^2 
^^St. ^HIBiJjIlISSl 3{±01 I'^m^Gn/ 
2 + 1 «%$iX/c^l|2cO^Sr^$^tl. , Clif. 

EI 1 2 i^mi t . iHMmm^o e t mmmm 
oE-<r)mti<m^tix\>^ifz)i). mmf '-:^mmm 

Mmm^-oEiiJ\^ uKjux'h 0 . ^m.%mm 1 

I., -e^o^m. muimGn/2+im^hfzM 

4i^2m*i^§tlS. ^gF#Gn/2+l*«#$ilf^ 

^SIS2*i^$fi-n^^ii^T-^fflSWHlt 14^ 

tcfcv^T, mwmmm^2oii. i^-^Gn/2+i*^ 

n$tifzMmL2lZim^titzTFT4^ifLX. 

[0060] mm- ^mmmmfM 1 1 *>'*iTt-s t . 

1 A:^ § ill. ai:'3$iJffllfi-^0 E {in- •} . 

^SIIIgi!jlHlS§ 1 3 A:*] $ ill. lll;'j$Mfi^o E-ii 
l^^/l-fc^l, , t^o T . rn J ^^fflgltR^PBl t 2 
tC*3V^T{±. I^^G 1 m^tlfz^m2(D?^-tim^^ 
tlX ^^mmt^J:i> . ^?^G 1 *5f^$il/i^SII 2 
^^tiX^^h rSj ^S^fflJMS^rat 2tz*3V^'C, fi^ 

mmm^2 on. mGitm^tttz^mizm 

^tifzTFTA^itix. mmmmsiz rnj mm 
tfzm&^mr^ts. mz. M^mmmm^i imi 
1 ^^^G 2 m^iifzMmi 2 t . ^mMm 
1 3 tiia 1 1 ti^^j-^G n/ 2 + 2 mi^tifzmm 

[006 1 ] 1 1 m/^m.mmm 1 

3*\ mm^tifz^xff:>^m2^znix^^mii> 
k . ^umirn^ 1 2m^mmm 1 4 tz^^ 

;^^'-hAVU;(.STV2. STV4*iA:'J$<X> 
IBil0SSl 2{i, 01 l4>^?^Gn/4 + l*«#$tifv: 

7mm2i^^i. MmmmES%i4ii. mum 

-f-G3n/4+lA%§il7t^2ll2^^$fl.. 

^2^gS)Is]S§l 2tcA:']$ixsai;'3|iJPfi^o 
E(±A-f u^;W3:5r 0 , msmmm^ 1 4 (3A:»jS*i 
^iiiWmm^OE-iia-]yKMz^j:l, x->x,m 
IH:{±?$-tG3 n/4 + l*^'#$ilfc^2ll2*J^2S 
ixS. ^^G3 n/4 + lti<mtltz^Wi2t><^^ 

hx\>Mmm-:}'mMmmti'pizn\>^x. ft^n 

IB«llfiIS«2 0{±. ^Gn/4+li}<mtLtzMW^2 

izim^ixfzTFT4=^irix. mmmmsmmT- 
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c 0 0 6 2 ] mm'-:^mmmm i mjth t . 
""Mj mmmmmsit 2izmL. i^-mmmm 

2lCioV^T, fi^ll|gS)[l]S§2 0(±. ^?^Gn/4 + l 

*<f'tSfi/>:^S^2(c«^§^if^TFT4^:frUT. ii 
mm5l>z rnj ^S^tzi5t:^^mES:SI=jitf, 
MM^m)m^ 1 2 {iH 1 1 ^^^-G n/4 + 2 
hfz^^ 2 Sr^S U , ^SIIIKIDlHlS^ 1 4 (igl 1 1 4^ 
^?^G 3 n/4 + 2;<)^'#$^/i^$^2 ^^SL. ±a> 

uzmmmmix. mm^tix\>^i^x<7)^mi2 

I. i^, 01 Hcfcv^Tfi. 4iIo^2^S)[aISSl l 

-14 mix\^m^m^zmifximuzti\ *ii 
tmmiim.wmmmmmmzmmtihh<7)X'm 

[ 0 0 6 3 ] *%Bflcom4^f©g®(;cfc§?SH^B^ 

mmm^mx'h'o. 014 a. %^<7)m^mM 

mcommijmi^^^i^^ ^yyi-^~hx'$>h. mis 

^Bm^^mmmmmi 1 {;*L/i*^Bjcoig4^)ifijg 
.^(3 J: mm^smmt mmm^x$> i . t^r*^ 

fe 0 . h Avpx s TV 1 t'^^-mmmmn 1 

2(cA:'7$iiTv^|,co;^f\ ^4^IBiJllIS« 1 2\.z\i^ 
SX^-hAVPXSTVLt LT. ^IIIEi)lHlS& 1 1 
^) tll:»3 $ ill) 7 h X - h AVUX S T V Rji^A:*) $ 
il. ^$IIIEiJlfllS&l 3t:{S^SX^-hMVk7.STV 
Lt LT, ^SJiraislIf^ 1 2*^ritiJ:^I$n-g.i^7hX 

\iZ\m^xi^-YJVvxsTVL}iLx. ^smwm 

x-^^iix\^h^m-^£h. 

[ 0 0 6 4 ] D . 0 1 3 Lfd]t^<^mm.^m. 

G n tiH^^titzHEMu 2^t m^zmm- h . ^mm^ 
[iiifgi i-'X ^M^-mfmioivm^ . #^$ii2{± 
1 1 - 1 4 tict ^mm%iih(r> 
tf^~mmxhh. tfz. mmmmt2(iB,\tm^ 

mmmm p o \.if>x-y) $ ^ 0 . mKwm'^ 
o mfi^^ 3^^if)^fihn&T)W&.'km)%^z 



m.-thio\izwmh. 

[0065] CK^J: 0 13. 0 1 3 \,Z7h\^fzWk.m.m. 

mnt 2 ^W,ih i: i: t ic. tll:'3$iJ1»fi-to Eai;faj:;j 
illWfi^O E - SrfflV^r-St3^S$iiS*3El82 1 

*c7);^tc$M-ri>ii:t:i:0, it^mm^z r||j ^7^5: 

1 . mi^mifm2 o . aix^^iguisiss ii ~ i 

4&ffifflLT^fig$iil,/ia6, 3^h±#lr?ll=S^-r 

[0066] i.w>^%m&m mz. :^wmm5mm 
mmi,z X h m^mm:W.<r)mmmkz-:>\^x mmizmm 

■ft.mi mxmi 2X'tmLtzwtm<nmmtmi 

x'h-ifztK ^mimmi,zii\^x\i. ^^j^oi/4 
xji3/4 ■^mmmm{,zWL^Lx\^i>. 
[ 0 0 6 7 ] 0 1 5{4. ^^m<^w.5mvmmi.zi m 

^^tmx'hh, 01 5{,z5rsLfz^^m(^w.5mtmm 

m.t)K 01 i^z^^Ltz:mm<nmAmmm\<zi:m^B 

^(4, 01 14^1C*3V^T{4. ^yA-^mSgl 5, 16 

^mmmiA^mLx\^tzi)K ^mm^za 
\^x\t. >{yf<-m^i s^m^x^mmmm 

^mimm. ^mmmm^i 2t<z\i!,mmm^ 
o E -m^h i.o>,z Ltzs^x'h h . 
[0068] immmizi?,\-^x\t. 0 1 5 ^z^rA^tz^ 
^cojg^B^^gB^fflvv ^mmyi'mk'&thz.tx' 
m.'^mtj:^ 1 /4 x{4 3 /4 ^mmmmzWL% lt i ^ 

. 0 1 6 {4. Wmm> 1 /4 IrSiiffl^i^tCiSS-r 

hnf^<n^^^mm-hm(n^A^y^'i-^-YX'h 
^.016 mm 1 7 2r#B3-f I, t i^mmmi^ 1 1 

~ 1 4^A:']$ii:-l.tti^|iJPfi^o EJli/ai:/3$iJfflim^ 
0E-c7)ffl;^-&*.-ii-ai/f-eoA^i^'^ 5 

h t i 0 , ^^m^cO 1 /4XJ4 3/4 ^msffi^Mt; 
I5^LTU§, i^. 01 6StA'01 7lCjoV^T{4. B^giJ 

til. 1 1 2, 1 1 3ict>v^T. ai:']$iJPfi-^OE^ 

[0069] iwrnmrn^ wjct)^ 1 

5^fS»:ov^TiKB^Uc*^ *I|HJ{4, 018. 0 

1 9 tw^ti ^ tc^2iiigi)iHiK 1 1 . i^mmm 
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1 2 . ^mmim 1 3 . m^mmmm^^ 1 4 a 

[00 7 0] :i<D^. ^X^~h^V\^:^STVUi 

mmrn^miz^-ox. -eti-fn^i 2, 01 m 7 

STVLt:A:tl$til.;i:t:J:'5. 012. 016, El 

1 7 4'iO-?-tL-filc?)^S;^:^'-hAVl/;iSTV2, ST 

V3, sTV4cof5fij^*^^-r^i:i:^o. mmizmi 

[ 0 0 7 1 ] Oh, mmitlX 0 i,zi^mcr>mmm 
mi>zx mmmm 1 1 ~ 1 4 mzwm^m 

m^mi^(>tih. tf.1. ^mcomtmm^zxti 
if. ^mmmm^ 11 1 4mmm&mms%2o 

1 , m^mmmm^ 2 0 , ^mmmm 1 1 ~ 1 

[00723 

im<Dm:] a±mmifzXoiz:^mizxtni. m 

^imm/imucoi^iii)' 1 ^i-mifzmiKixm^co 
mi:mt^^xmmf-:?mtt:m®^s^n 0 m 
i'^mm.mmijmx'h'iX . B?is^SE^coMii*»i 

2miic*3v^T. mtm^m^i^Lxmimm—^^z 
mttzmmmTr-L. miB2mwm^zi5\vc. fria 

mnmm.m±mf^^^mum(r>mim-*-f\,zmt 

[HI] 1 nisj^-^t^ci: 1. sii:^ra*>'jSffl 

xmmijmimm-thtz^<^mx'hh . 

[ H 2 ] *^BJcom 1 Hm^t: J: S JSfB^^^gco 

[03 ] v«i.y--?u-3^v-f hco?g^<^SJi- 

[04 ] ifmmmmmtm^zmmwm&com 
'mM<^y-m^w.-tmx'h i . 
[05] m4iz^sifziE^yD^iE^m3i>zmuUz 
m^^z. ^mm^cr,m^im^mz^.tmx'h^. 

[06] ^iiS®6tcE|lJP$^l§SE.Vcom^3Sgfi 



mmt^^-^cT^mmmmtmx'hi. 

[07] *f6Bjc7)ii 2 t J: mm7mm(7) 

mmmmmifzi^mx'^^, 

[08] *%BJ<7)^2^SIJ^^lCj;|,?S^a^^S*i" 

mi m^a(ow±-mmmi^tmx'h i . 

[09] ftjimiS6t:ER6D$ill.«£EVcom$-35gi[ 

igiitt: tmj ^ffls^iat 2fcfi#iK3'v^*&$ 

«t 1 i,zm^m3^mi^^timmf-:^i<zmtfzfi 
^h^mmmmrmx'hi, 

[010] *?|BBc7)||3^SSM=J;S?Sfi^^^S 
[011] 2|s:|6H^co|g4^m®l::i; l.?g^B^JIS 

mmrnt/^mm^iitm^m^mmm^i^-tmx' 

[012] :^c^BJc7)^4 HM^^tZfcft S fSa^B^^l^^l 
[013] tJ!*cO?gfH^ilfi<7)IE«*a*>')iffl$ 

I. ^^Bm^^mmcomf&i^'tmx'h i . 

[014] M*c7)|g^B^g^io|g«j:frjS ^s^-r ^ A 

^V'/^^-YX'h^. 

mmm:t^mmtii>m^mf^m.m^^^mx' 
[016] ^s^^ii^ 1 /A ^mm^m.m^zm.'^th 
I, 

[017] m9rsmm<^ 3 /4 ^nMffi^j^tcis^f -s 

[0183 *^B«Ofl!!c7)|imil;: j; S^gfaa^^a 

[019] *^H^£7)mcr)^M^.l^{3 J; |,?Sfra^T^^M 

mm^imi^mm^ixhm^m^mmm^^mmx' 

$>!>, 

[020] f^^*OT^-f-f7"VhU^;^MLCDc7)ffi 

[021] m^<^m^Bm7mmtimL h^mmmm 
m 0 emfm^wmmm^i 0 7*><i.^2iii 0 la 
x/m^m 0 2j3ai:J3$ii5fi-tco^j^$r^-r0T'j) 

[02 2] hhmm\.Zr)UXCRThLCD(7ym^ 

mmmco^m^^^^-tmx'h 0 . ( a ) rt 
miaj5¥s-s^-r0T*s> of . ( b ) {i L c D m'fsim 
m^-fmx'hh. 

[02 3] CRT^t/^LCDT-iia^^^^Uc^i^ 

<m^(7>m.^m^^tmx'h 0 , ( a ) (ic rtct)^ 
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